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PREFACE 


I any attempt to solve the problem of human thought, 
it fy not easy to avoid the infuence of precosceptions 
find the tendency to accept ceriain assumptions 
undue indulgence while rejecting others with excessive 
severity, 








1 prejudice in favour of any pasticular theory, 
the author has confined himself to the examination of 
various questions which he does not by any means claim 
to have solved, but which he consders are capable of 
being stated with some degree of precision in view of 
the scientific knowiedge now at our disposal. 

‘The ideal of science is the higher. possible degree of 
‘unification, and it undoubtedly aims at the correlation 
of psychological facts with phynologicat mechanics, 
neglecting the subjective aspect of consciousness. This 
efforto atin wnity, which, according to the profound 
views of Emile Meyerson, responds to the fundamental 
craving after unity inherent in the humen ting, bas an 
undeniable value in research. Whatever certain theo- 
rists may assect to the contrary, neurophysiology does 
undoubtedly often provide an adequate representation of 
the laws established by psychology, as will be seen ia 
the course of the preseat work ; the study of the fuse- 
fuons of the run frequently supplies 3 sauslctory 
explanation of psychological pheaomena. In fact, we 
often pass from one form of representation—or rather, 
{tam ane form of expression or languagt—-to the other, 

To these aod similar advances made by science, 
beliefs will always adapt themselves. Ifit isa craters 
{nic doctrine that seeks support from the new data, the 


x varrice 
adaptation presansa no dificulty. But even a apitit 
ualaic ccd, if fe to cemould certain articles of fsth, 
could well accept the facts now established. There 
will always be a soficient residue of the unksown for 
scientific facts t@ be sccommodsted 2 the various 
systems of beliafe; and is any case the mind can vlways 
(ake rouge in a ranscendental idealists. 

Moceover, the ideztGcation af the physialogial with 
the meatal can be ceadiiy adeized. by an animistic 
italiana which requires some underlying spiritual 
principle—a Life-Force, ox something 
explanation of Jif in all ils enacifestations, Meta- 
physlal theory, however, is of amall account in the 
single quest for sciatic truth; for dus in the only 
potsible basis of agreement smoog gensine inquires 
and by ity means aloze can oar collacive inberiuance 
be enriched. {¢might, inden, be claimed ax the only 
‘truth,’ but that would be a granstous introduction of 
anew form of faith 
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THOUGHT AND THE BRAIN 


Part I 


THE GENERAL CONCEPTION OF 
NEURO-MENTAL FUNCTIONING 


INTRODUCTION 


Some years ago our conception of cerebral mechanisms 
‘and of the functioning of the nervous system in geaeral 
passed through an evolutionary erisis. Then came the 
‘War, and the countless nervous lesions for which it 
‘was responsible, consatuting x real physio-pathological 
experiment ona buge scale, with regults whose in- 
ventory ia not complete even today. No mean body 
of knowlege 18 now at our disposal as to the function- 
ing of the human nervous system. In paruclar, every- 
thing that covcerns the reflex organization, the réle of 
the sympathetic system or of the nervous conductors, 
is very much better understood. Bet at first sight the 

ane does not seem to be true ofthe cerebeelFenctons, 





‘cerebral localization can be deterctined and completed 
by the examination of strtly lumuted fesions, involving 
well-defined partial defects; whole on the other hand 
the fact that there are general Guscurbances which, what- 
vee the lesion, remain the same, and the absence of 
serious disturbances ws epite of very considerable lesions, 
bbave once more cast doubis ca the theory of localmation. 

Before examining more closely the date which bare 
given rise to such contradictory tendencies, it ia 





2 INTRODUCTION 


rmeceasary both to recall what the brals represents from 
the standpeint of compacative physiology, and also 10 
ascertain the main Enes on which his organ functions 
from the standpolat of peyebo-physivlogy. 

‘Very erroneous ideas ace certainly atl prevalent in 
these branches of science, especially as regards psycho- 
physiology among those who srody the braln, and as 
Tegards ‘cerebrolagy’ among thoes who ar: concerned 
with psychological analysis.” And to these false ideas 
Are dve the disagreement and contradiction on questions, 
fclating to cerebral function whieh sterus so flagrant at 
tha preset te 





Cnarren I 


NERVOUS FUNCTIONING AND THE 
BRAIN 


Wrrnoor dwelling on the origins of the nervous 
apparatus! we may nota that at an early stige of its 
Aiflerentation, when it frst constitutes a nervous 
*gystem capable of ensuring individuality of behaviour 
{in mulicelllar organisms, three kinds of celt elements 
appear: receptive," motor, and coanective. By the 
morphologreal grouping of etements of the same cate- 
‘gory motor and connecting centres, also called centres 
of reflex actwity, may be formed, 

Tt is the connective elements which truly chatacters 
nervous function: at ths level enter the extcancous 
dymamogente o inhibitory influences, and here 100 the 
influence arises which can carry the activation or the 
inhibition elsewhere. And it ss these reeprocal sn- 
fuenoes, favourable oF preventive, which produce the 
orordinasion mvoived # xnsmal indrvidualty. 

This co-ordination 13 susceptible of degrees Hike the 
indiiduality to whic rt gives mse. The seaurchin 
which Uerkull calls a republic of reflexes” has a 
coordination less definite than the starfish, in which 
wwe find that peculiar form of co-ordination with unequat 
powers known as subordination, though it is a sub- 
Ordination stl variable and momentary. In such an 

* Gn he at age arrous czanc, eG, aa cain 
say, Tar Bamoniny Meme Sys CSeangerit ot Ears 
Babar 9 

Teco more ema be Aegean the wary 
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‘rag oe 








4 NEURO-MENTAL FUNCTIONING 
organism, consisting of 2 star with almost identical 
farms, any arm can be the directing infnenoe, and 20 
fone of them is necessarily or always 20; the power af 
directing the generat locomotion of the organism be- 
Jongs at any given moment to the arm which receives 
fram the autside world the greatest sor of excitations, 
and thus possesses « higher dynamogeny, 

Tn ax annelid worm the morphological arrangement 
fixes the directive power in a particular region, which 
osicases sense organs pecullar to itself, ax well a2 
motor and grasping organs and lhe mechanism of masti= 
ation and suction situated round the entrance to the 
digestive tube. This isthe cephalic region in which im- 
portant motor and sensory centres, and correlative con- 
recting ceatres are collected for the functions of these 
‘organs of movement and sensation, Thus the brain 
‘as become a predominant organ, but its predominance 
varies greatly with the species. 

‘Without peusing to inquire iota the various degrees 
of this corebcal pre-emicance, we will proceed at once 
to the most complex forms of the nervous system, in 
fonder to rediscover there the fundamental elements 
presented by the sicplest forms, which correspond 19 
reception, distributioa and dhacharge. 

In the organization of a mammal we find on the 
fone hand receptor slaments— besides the peripheral 
‘neurones of the spinal ganglia—grouped in the posterior 
Doms of the spinal cord and in the bulbar nuclei 
fon the other hand we have motor elements in the 
antenor horns and the bulbar nuclei al forming seg- 
mentary centres which fuse m 2 continuous columa 
penetrating the skull; and there, as part of the 
encephalon or of the brain in the brosd sense, are 
found the receptor elements af the cutaneous surfaces 
fand the deep tegions of che head, and the motor ele- 
‘menus of the cephatic muscles. 

Berween the receptor and motor elements there art 
connecting elements which form the reflex csatres. 
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1, in the cane of sian, the sicin of the sole of the foot 
‘be rubbed with the head of « pin, the toes Bex, The 
‘tious elaborated by the peripheral neurones iocated 
fn che spinal ganglion is transenitid to receptor elements 
situated in the posterior horas of the spinal cord at the 
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i) 
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evel of the fret sacral segment, and then to the cain 
necting element which form a reflex ceote and are 
located m thts lambo-taccal region. Hence a stimulus 
fa transmitted to the motor centres of the Slesor muscles 
of the toes, in the entenor bomolateral horas of this 
‘sime meduilary level. 

‘We are here dealing witha simple reflex, but there are 
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complex tedexes demanding the co-ordination of move- 
‘ments, such as the reflex of the decerebrate(rog, which 
‘wil usp its foot to wipe a drop of acid from a spot on the 
skin, To the case of man, after an upper medullary 
section which is physiologically adequate, a moderate 
athaulation of the sole of tke foot will provoke the with- 
druwal of the lower Timb stimulated by the combined 
ction of a whole group of muscles, abd the extension of 
the lower limb on the other aide; the outline of 
co-ordinated walking-movement lx produced, tx in the 
‘case of Sherrington's ‘apinal’ dog that is to say a dog 
‘whose spinal coed alone was functioning-—similas move- 
rents are produced by » medullary actomatign wader 
the influence of very waried excitations, There isin the 
‘spinal cord a connecting centre of more complex action 
‘thich may be called a coerdvnation centre, This centre 
Ravers the inhibition and activation of a great mucsber 
ff muscles, in such a way as to bring about alternate 
Iarmonie movements. It reonives iadveabons feom the 
receptive centres, governs the individual sctrity of the 
variout motor centres, and alto acts on the elementary 
connecting centres. 

Ta the upper regions of the cerebrospinal axis there 
‘are analogous centres which govera the combined. move 
ments of the head and eyes. And it ie the exitence of 
Diese co-ordinating: centres which is of primary impart- 
ance je necvous functioning, and particulary in oorebral 
Fanctionin 

But before dealing with the brain, it is welf to dis. 
tinguish a second characteris of servous organtzation 
which rendery it an organization in levels. 

‘A rough companson may help (o expla this organ- 
‘ation. 

Tmaagine a commercial house or an agency containing 
a central office im which some of the employees ace 
eagaged im receiving (elephone messages, cach in 
communication with @ single exterior stzton, others 
jn transiting orders, each also in communication with 
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1 single executive station ; amd further, a number of 
‘persons appointed to carry out the orders, each in touch 
with several receivers and several employees who are 
‘transmitter only. Here wo have an outline of the 
slemantary form of nervous centralization 

‘The service develops and complications arise; to give 
‘onder itis sometimes necessary to consult the records, 
totake alarge number of fact into scouet, and to delay 
for accelerate the execution of other orders. In some 
ceases & very urgent response is meccasary,  Teeponse 

hich is always the same and which requires no pre- 
Timinary deliberation. The original office is retained, 
Dut higher floors are added, containing more receiving 
employees, transmitting employees, individuals charged 
‘with the elaboration of orders, and ‘finaly a particularly 
large number of exployees 10 act as connecting agents 
‘These put the chiefs into communication with ont 
another, and, above all, see tic that each isin 
porstession of any information hkely to bo of wun to hits, 
fund make i¢ their particular business to communicate 
tux required the whole of the data coftectod by th 
receiving agents. Finally, chey consult the records. 

Let usassume that there are four or five floors, the 
most complete orgasseation i on the top, the inter 
mediate floors being more or Icor anslogous to the 
original afice,* 

‘Whom information arrives itis received by an agent 
in the office below, who tracamits it to « competing 
gent of hie offce, and aleo to the receiving agent in 
the offce above, who hikewise sends it op unt 
reaches the nghest floor. 

Certaia messages requicea simpleimmedinte response, 
indicated by the connecting agent below to his wans- 
iting employees, but others necessitste 2 mare com- 

2 Thea cage nt meer apc  ing np o 
ihe whe of Se serous appt Beat spake Wh ot 
(Statoaiys ctr sacens er or cabo, hel ey ret 
Shara seerwune coer eS hay eaeqes ely 
Sontartelie ase ep 
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plex elaboration. When they reach the connecting 
Agent, who responds automatically and wiguout sflec 
ing, this agent, in consequence of precautions taken by 
the wansmiting agents on the uppet Sore, = prevented 
{om communicatiog with hus own tmaamiting agents 
‘The inhibiGon may bear upon his apparatus of com 
munication of upon the apparetus of (be transmitting 
fagents, or again it may affect the path of communica: 
‘ton, and thie may be practcaly broken, 

"The news is cansited upwards frocs Boor to Hoor 
it the connecung elements of the intermediate floor 
are equally inhibiled, the order required by this infor- 
tuatlon will receive considerable elaborston io the bght 
of information already received, at the same time or 
later, by various receptive agents at the Brat station, 
and hikewise communicated from Saor to Boor; and 
this order wall thea be communioruey directly thie 
time and without delay at the intermediate Bors, to 
the tanemhtisg agents below, who alone are in com. 
munvation wid the vuusde world. 

‘We know, in fact, that every seaaory impulse must 
Iraverse aseties of uronic relays before reaching the 
cerebral cortax and there ace luo corse els, described 
18s motar, which are parscalarly voluminous (Bata oals), 
these send their at-cytinder by the pyramidal tract 10 
the direct motor neurones of the anterce hovns of the 
spinal cord, without passing through an intermedate 
ftation. 

‘The reflex responses which onginate at dillreat 
Aevels cannot all be equally inhibited by tbe action of 
the higher centres. Take the case of hot or oven 
bburoing object touching the band; ify for reasons 
atnished by other secsory rmpressions or by che 
‘associative evocation of memones of ideas, the organ 
fam of the final stage docdes Chat sone the fess the 
‘wand shall remaio motionless, it will inhibit the regular 
withdrawal reflex of = ‘opinal® anal; but whether 
Voluntary or not, there will aways be macked Tocal 
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vasodilatation. If the stimulus is sullciently palatal 
owing to the influcace of the refler cente at the 
halamle level, ders will be x popilery dilation, & 
modification of blood pressare, and = whale series of 
Visceral tenctions. These reactions would, however, 
generally be ore intense if the reflex contre were 
Completely separated from the top Boor of the eer, 
Swhich exces a constant moderating influence, even of 
the system koown an the ‘vegetative fe" and is in 
closer relation than we sometiones thn with intograive 
clon. 

‘We thus grt an idea of the way in which the nervous 
system funcuons in the bighest organisms, che cerebral 
hemispheres representing the higher flor, the iter 
mediate brain and the middle beain eoresponding to 
the other Boors, and finally the lower sation continuing 
along the length of the butts andthe spinal card. 

But in this rough oudime a special place mutt be 
assigned to the agents which correspond to the ce 
crdinating elements and centres 

‘When comptex actions ccout, and when theve re 
sponses axe produced frequestly enough, the order ia 
not directly eoemunicated to the various interested 
transiting agents, but passes, with suitable instuc- 
tions, by means of an exployee specialized for the 
transmission of this parucular onder, and pestessing 
an apparatus which be has already prepared and which 
allows him by pressing once spon a key to achieve the 
completo teaasmssion automatically, ‘Thes, an order 
to Took to the right wil involve the antervention of 
enordinatiog ageats is. close connection with each 
other, acd these wil call into play the cransasittiog 

‘Texan nd mere ann fh hip cnn ere 
wih te Senco be cel Nowe gen pay 
Ian we fds tng aio are eovemea nat ange 
{hay wtbom m voy sat te faceeg gh 2 cn 
{y dapmonine, he gw oe oon year anon 
Mysnghseknos of werner’ hemo, br arte De 
Beg ele aso atacare eong ag 
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rageats of certain muscles of the nec and of the eyes, 
Jn such 2 way that the head will tura towards the s@ght 
‘and both eyes will turn in the same direction. This 
implies ther the right inarnal muscle of the right eye 
‘must relax and the right external musele contract, while 
the eight extcral muscle of the ict eye will relax and 
the Fight internal muscle contract with an intensity 
rogulated by the stimulation of the retna caused. by 
‘the movement itveli. This inverse play between the 
‘wo pairs of antagonistic muscles of the two sides of 
the body in produced rapidly and accurately, thanks to 
‘the co-ontinating (cculodextrogync) agent for right 
ocular movements, while a movement to the left will 
bbe ensured by another agent focvlolucvogyric) for left 
ocular movements. The independence of these two 
agents bas been clearly shown by pathological research.” 

‘A reflex order from the penultimate foor, x voluntary 
lorder elaborated by the higher administrative bureaux 
and creating a tendency to look to the ight uF the lef, 
will only be executed by means of the indispensable 
coordinating agent. 

‘The agents of ocular movement are predetermined by 
the hereditary orgammanon, in the structural plan, as 
it were, of man's nervous system, Buty when fre- 
‘quently’ repeated movements become babitual, ew co- 
fordinating agents are established: #9 that 2 skilfsl 
eyelist, when he feels in danger of falling ta one side, 
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sights himoef through the intervention of co-ordinating 
‘agente which, an oom he they re waren will xt oe 
ling about the movement ef the are’ pecessiy €0 
Tnltsce the machive. Moreover, when the iovementn 
nocenny for a given receptive fencton ure constantly 
Tepeted in the suns for, the rention becomes 1 reer 
tnd can be efeced at an intermediate wage without 
telerese to the wupercrearvien. There ina shortening 
of tbe patta, and crtan penton ws be 
sven whon an scodent tas prevected the Moe 
the hat sage. Thin ia as Import polon and it 
Sonbies us wr explain cerain rar perplering ac of 
Cerebral physislogy, as we shall ace somewhere 
ct us fom, while knoping closely im touch, with 
physiological data ry to determine the main lines of 
{he fanedociog of the upper level, in 3a far an we can 
know anything of it, whether by introspection or more 
‘special by ‘uch ‘cbiecaive information an can. be 
‘rainedy chenks to language, fom, the’craminaion 
both of moral sien and of those acted by variove 
cxrbeal dinrbaacea. 
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MENTAL FUNCTIONING AND THE 
BRAIN 


Tue exctation of a peripheral sensory apparstua, a 
lacie. corpuscle for example, provokes a particular 
sensation, and no other sticulus, even that of an 
analogous corpuscle diferenty situated, will give the 
tue wesaatiog. Similarly, the appeartsce of a light 
‘whowe image is throws ona paroralar point of the 
retina wil give a particolar sensation, while an analogous 
excitation of any other port of the body wil eithcr give 
‘ro sensation at all or ove that is andlogous but not 
‘deotionl—as in the case of the excitaton of another 
‘tinal area 

Each peripheral scasory appacatus gives rise to 
special sensations; it ean’ produce act one kind of 
sensation only—difcing in iteasity alone —butseveral 5 
in one point of the retiag, for example, exciatons may 
cin capable of produclog various sersabons of colour. 
Each periphers) appacatus, tactile corpustle, retical 
rod or cone, alacioey glomerulus, ee. is i eansection 
‘ith one oF several corueal cats ike so maay bells Chat 
ran respond by single sound, which is the epociis, 
Senaatian. If we cam being thase terainal cells Into 
play by any process other thas the normal phynological 
rooass, by electrical stimulation of the nerve fret 
‘which connect them with the penpheral apparatus, or 
Dy direct excitation -elecincal stimulation ofthe cortex, 
mechanical rhoek, chemical ‘eraten, cc —we shall 
case she bells wo ring and aball evoke che speesic 
sensations of the corseal cements stimulated. Many 
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facts may be adduced in support of thia apacificiry of 
‘cortical responses, to which J. Muller's doctrine of the 
apecifc energy of the nerves may be reduced. 

‘The sensation aroused is accompanied more of less 
Aefnitely by an aflctive impression, agreeable or dit- 
agreaable, which may asaume the mare complex ppear- 
ance of an emotion sack as fear or anger, linked to 
multiple reactions aad in particular to a form of motor 

‘betweea the two poles of Aight 











Heetive repercustion seems to take place at the 
penultimate stage of the servous system and guveras 
conaplieted reflexes or instinctive react 

Normally, however, alfective impressions are con: 
trolled by groups of sensations which constitute per 
ceptions chromatic sensations, of & red tonality, 
acranged in a certain manner and distributed $0 that 
they correspond to rounded forms, provoke the per 
‘ception of x cherry, To percenve x cherry ts 10 recogni 
ity the perception involves. mnemonic data. It is 
because the sensory group has already occurred severs) 
fumes and has been followed by various events them 
elves the object of sensations, that the reappearance of 
‘this group, which tends to reawaken the memory of 
‘the same events, the reproduction of the same ac, 
recogmzed. Conversely, che image of the cherry coulé 
itgelf be evoked by the perception or the memory of 
subsequent events (for example the fact of eating she 
sherry and spitting out the stone) 

‘The image of the cherey acquires at the same tine, by 
the repetiuon of experiences, an ever greater evocative 
power and an ever easier ovocability. This fact of 
eroxption provides the key to the phenomena of 
emery. 

“Memory, in fact is nothing but the ecinforocment 
and facilitation of the passage of the nervous forpulse 
slong carcain paths. 

‘To recall a Sensation is to make use of a beaten path 











‘MENTAL FUNCTIONING 5 


conducting 4 cerebral nervous impulse to « cortical 
gensory bel, which is made t0 sound without waitlag 
for the intervention of an external stimulus; the 
elementary sestory image does not difer from the 
sensation, save in the manaer in which st 18 proveked, 
and generally in intensity, which is much Jess except 
when toxic irritation of Inflammation augments the 
rauponse of the specific bell and renders it patho- 
togically hyper-excitable. 

"The complex image of the object will not difier 
essentally from the perceptive grouping: the ele 
mentary sensations—or at least some of them—il be 
called up simultaneously oc successively under the con- 
ditons and in the order in which dus natural evocation 
by adequate extersal stimuli bas beoome habitual; and 
from the evocanon and revival of this group will arse 
impulses evocatree of ather groups and other images 
bby mnemonic action, accarding to the paths involved. 

‘Memory does not reside m the image considered as a 
‘static whole, but im the dysamic power of reconstituting 
the perception, whose elements are nothing but geast- 
uons, revived and aroused by a stimulus of centm 
forigin vn place of the habitual penpheral exetanon, 
‘and equally capable of being provolwd by an arifial 
tectrical stumulas, of we could lint this stimulus to the 
raquited comncal cells. 

‘The play of sensations, since it involves the repetition 
cof numerous experiences, involves also the formation of 
famuliae ansoe:ation paths by the applestion of a general 
law of neurophysiology, of which memory represents 
only ove particular exse. 

‘When one perception has just been produced—that 
of a cherry for example—these association paths lead 
to evocations of sensations or rather groups of sensa- 
‘ons, that is to say of images, and lead also to reactions 
‘Which are conditioned ast only by zinemonic faratation, 
sna Jn the vase of reflexes, but by variable influences, 
These influmnces arcive from various groupe of sensi 
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ions perceived siasltancously, aod ia particular internal 
senaations consltating cocntsthesia they also arcive 
from afective impressions endowed with x molat power 
0 that they are often confused with teodencie, that is 
to say with the outline ofthe msction which they contra, 
and these alfctive impressions play 2n importa part 
from the point of view of the liberation of reacuve 
nervous energy. 

“The sight of the eherry, when the organia is in a 

0 condition, will provoke an intense emotion, which 
appears as an impulee, 2 desire; and with the ai6 of 
abuadast associative stimuli it will produce actions 
calculated to saticy this desire. “The devived actions 
will be realzed by means of Impulses coming from 
cortical incitor element The fencucnimg of these 
ervous rlements, which give vise to movement by 
means of motor elements proper, or of subordinate 
socodinating ceatrws ata lower level, to which suitable 
orders will be supplied, will reappear subjectively as a 
Peculiar impression, ap isipreasion of volition linked 
with their activity. 

Tf, asin an oxperment which bas been recorded! we 
proveke the funcuoning of these cored elements by 
electical somulation-—eeplacing the nervous impulse of 
‘central origin—in a conscious eubject whose brain it 
exposed, he will imagine chat he is himself directing 
the movement, hough, in fac, it59 beyond has control. 

‘in general a eobtional act doce not imply the mmplo 
‘oatration of an isolated muscle, andthe faction of 
an elementary group of medullary motor cells: there 
18.4 group of sumultaneous and successive contractions, 
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‘whose arrangement acd order are determined by the 
bringing into play of the appropriate incitor elements. 

Here too memocy intervenes—in. the form generally 
mown a3 habit—gradvally facilitating by repetition 
the functional evocation of valiions in the arrangement 
sand order which correspond to the realwzation of the 
complex act. 

‘The question may be raised whether each of the 
cortical incitor slemants, the volitional elements, i in 
connection, by means of the motor medullary agent, 
with a given muscle; or whether they are co-ordinating: 
lements whose incitaton is complex, each ensunng 
the conteacuon of certain muscles aod the relazation 
of certain others by a single action, in such x way as 
to secure the realization of some movement, auch as 
the loin ofthe fi, or x ay abet ening of tht 
fingers. Since we fiad chat even the movenents of 
walking are controlled by the medullary co-ordisation 
centres, it may be assumed that movements —or at 
funy rats simple mavemests—are ‘willed” by single 
cortical elements. In fact we cannot dissociate at will 
the play of certain muscles. The centres of the cortex 
which we call ‘motor’ are ia reality elementary 0: 
ordinating centres. 

But in actions which are somewhat complex, the 
{ncitor elements themselves most behave according 10 
certain arrangement end in x cereain onder, 

In the case of really complieated actions, very fro 
quently rmpeated, may not some part be played by 
Special co-ordinating centres themselves capgble of 
inciting the inciting centres, sccordiag t2 a fixed 
schema exemplified by the lower stages? There ie 
rng doubt that this dots, im fact, occur. For speech, 
‘writing, musical execution, for every complex opente 
tion of a motse apparatus intended 12 produce precise 
actions that could be the object of a single volition 
such as the pronouncing or writing of a word, the 
Playing of a note or = group of ectes, ex. we have to 
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‘uppose that chary are central relay sation where, for 
1 given volition, « correspondiag intermediary will be 





to the metor Set. These are the dynamic set9 which 
are realized by the co-ordinating centres and are gener- 
ally called motor foages—an azbiguous ters that lend 
iuzelf to endleas confusion. We shall have to retorn to 
hese points 

‘The co-ordination ceotre is a station which, at the 
enirance of the inciwomotoe area of the corte, recive 
fertain faaullar assocative orders that are dificult to 
execute, and ensures their rapid and eaact performance. 
ts probable that sail Inermediary agents are also to 
be found for the ceatres we call weasory, whose function 

to arouse associative reactions rather chan axtomatle 
reflexes, and which may be called *incto-asgociatve,” 

‘We may note that certain perceptions and certain 
images acquite, by repetition and use, an exceptional 
pracheal value and avocatve power. Theto are 

rmbols,” and they may be subsituted for a great 
umber of particular famages which they cx replace 
through thelr associative power, for the provocation 
of other images or oppropriate reactions. 

Consider hverogiyphic symbols and printed signs in 
‘lack on white, such as are percerved in readiog this 
age. These signs, thougs very similar, may yet have 
very diferent evocative power ; and if chi power ircadi- 
seed directly from dhe cortical receptive elements would 
nuit an immense complication and entanglemcat of 

Tn realty, this grouping of sensahons which oorre- 
sponds toa writen wage, to the image of 4 word, will 
{i the case ofan educated man who has read and thought 
much, come into contac, is an intermediate centre, with 
a single relay elesent, by which the evocative irradi- 
ations will be produced. 











MENTAL FUNCTIONING » 


Such a centre acts a8 a coordination centee, which, 
for those schemata t which it is adapted, respoude 
immediately by definite associavons } that it (0 say, 





Forerample, if 1 hear the word cherry, this complex 
iy impression it transmitted to 4 co-ordination 
‘entre of the auditory schemata; here, a syntonized 
‘agent represesting the cherry schema will establish, 
‘among other multiple eoosections, the ju 
‘agent, or schema, of the verbal co-ordinating cestre oF 
Word-achvating centre and this again will bring into 
play u vocal group reproducing im speech the word 
‘which has been heard. 

‘Thus, 00 the ane band, sensory impressions terminate 
in cortical cantres, whtze they produce varied associative 
inciations by steans—ra the case of thove which come 
‘from common obyects—of co-ordmation centres which 
‘come into play as soon as the sensory group correspond= 
ing to such as object has been percerved ; and on. the 
‘other hasd, among the associations evoked there are 
gome which end, with comparative directness, 19 pro- 
oking movensents by the involvement of the incito- 
‘motor centres. In every-day actions, this us accom- 
plished by means ef co-ordinating centres which ensure 
the execution of the required act as soon as they are 
nctivated by an associtiva impulse terminating there, 

Between these two stages occur all the intricacies of 
“thought” 

{in what does this consist? 

There can be mo question here of magnifying and 
examining the dificult and complex probier of Thought 
‘under the mleroscope of the interest that we bring to it, 
fot we should soon be i:rettievably lost in the mate; in 
order t2 connect this funcuon with its ergan we must 
Sook at it from & sufficient distance to be amare only of 
{cs main lines. Moreover, it s necessary to distinguich 
elementary forms of thought, a8 we recognize them in 


















thought, elaborated by a long process of socis! evolution. 

In tty elemeatary form, thought cepresents nothing 
more than the successive evocation, by the action of 
‘mnemonic machinery, of sessory impressions revived 
‘with relative incompleceness—images such as we have 
defined. The ariextation of the evocative associations 
is constantly governed by & growp of factors which 





include: past experience, with its t of 
habitual tress; present experiesce, with its totality oF 
sensory data from whch a resukant drive emerges ; 
above all, the affective state, with its sysiem of alert 
tendencies and finally, the organic state nself, with its 
Circulatory, metabolic or other characteristics, capable 
of favouring of opposing progress along certain cerebral 





fncts. 

Tato the infuance of past expericnoe enters the 
mechanism of symbolic thought, the contibation of 
(tocial education; language is the peineipal form of 
‘rymboliatico, and it allows us to sum up and coo 
nse the results obtained by the thought of successive 
[reserazions, and even to dire neoording to imperative 
‘rules—especially the rules of logic and morality—toe 
play of fedividua! association, 

‘The appearance of symbolism renders the sensory 
‘asin of thought much leas apparent, for the altanson 
‘concerned with tie evocative power of the rymbol 
rach tore than by the senscry form io which f is 
‘evoked, which ia of secondary importance, whether { 
be putely visual, auditory, or Kitestheticy of mi 
Butean the sensory basis be completely lacking? The 
problem has gives sie to mach controversy, and the 
Gacussion of ticageless thovght” is. not yet closed. 
‘We will ream w ts interestig question, it Ge we 
mse indleate the significance ofthe idea of a co-ondin 
tion caatte in the physiological intrpretation of che 
smechaniam of langunge. 

“The very uze of language implies the developensat of 
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co-erdination centres which, though devteless partly pre- 
pared by hereditary transmission in our old-esablished 
civilizations, are developed by individual education: 
snditory co-ordination centres and, wien edueation 
completa, visual (or tactile emoag the bhed) on the 
sensory tide; voral, or (10 deaf mutes) mimlery, co 
‘ordination centres, and, when education is complete, 
‘raphic centres, on the mnexto-motor side. 

‘The rBic of the co-ordination centres becomes pre- 
dominant with the play of symbols whose mutual 
evocation conattutes sbriact thought; in abstract 
hough the evocation does not neceasarty lead to the 
Images which gpve « meaning 19 the symbols. Bach 
symbol bas an evocative capacity for images which is 
‘more extensive, but also less exact, according as tbe 
symbol, the concept, is more abstract and gener; the 
cutting of the evocanon, of whose faclity we are ine 
formed hy special feelings, will be sufficient. Furthes- 
more, there are even symbols of symbols, evocative of 
Iages oaly in dhe second degree, by means of primary 
stations of the co-ordination centres. 

Great individual dilerences naturally appear in thaw 
forms of corsplex thoughts both as segards the evocae 
tion of images and the mere interplay of symbolic 
associauons. fn the Iatter ease, they vary acourding 
(0 the predominance of the auditory, visual, or some 
fimes tactile, symbols, or even of motor schemata often 
fccompamed by the beganings of motor realization, 
‘which produce correspoading sensations. 

‘Qxe person will think especially with the coordina: 
tion centres of visual imagery, elementary co-ordination 
centres for the vision of objec, verbal co-ordination 
renires in the case of reeding, and will makr more 
frequent appeal wo concrete images which he will call 
sup and place, and which wall elp him in is intelectual 
activity another will ‘think aloud’ in sa far a5 motor 
acistance is necessary to him; yet another will heat 
‘kis internal thought as a conversation, using only 
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auditory vorbal Zmages which arise at the call of the 
co-ordination centres. 

‘The thought of the painter, the musician, the geo- 
metric, the tradesman, and the philosopher may take 
‘ory differest forms sill more 20 the thought of the 
tuneultvvated man, which remaine radimentary and 
ravalves for ever in the same circles, 

‘Thought ss dyzamic and assocative. And itis clea 
too, that the exercise of thought requires numerous 
asooclation paths, which are more numerous acconting 
aa tt is more fertie, linking ep, with various relay 
elements and stunts, the receptive stations, the inciton 
‘mosor stations, and their co-ordination centres, and, i 
‘particular, linking the sumerous agects of these stations 
nan infinive number of ways. 

‘And wo sea, jn fac, that the progresa of intelligence 
among the vencbratrs runs peratlel with the develop- 
iment of the associavon paths. Even af we rule out 
ererything 10 do with the receptive and mcito-motor 
ations, which requice a greater sumber of agents in 
propartion as the body, with iis surfaces of reception 
for of reaction, inereascs in size, we fiad that there 
reams in the various animal species a part of the 
foruin—which i properly associtive—independest of 
‘he animals size and very chasacterstc ofthe intellectual 
level of the species. 

‘And even among the vertebrates we can discover 
va the higher species, especially the Cephalopoda and 
socal Hymenoptera, importaat nervous areas which 
serve neither for reception nor motor incitation, that is 
tw say projection, nor even an simple syaaptes; and 
these, beisg situated ata higher level and replete 
complex association paths, should make possible some 
form of thought, suc as is indicated by the marked 
capacity of the species in question (devilish, bee, of 
ant, for example) to profit by expericace and to adapt 

‘behaviour fa circumstances, 

















(Ckarren I 
THE PROBLEM OF LOCALIZATION 


CaN we rogand the nervous apparatus of the cerebral 
cones, which consututes the highest sage of the 
airetve site: of the engasism, as wndiferetned 

to such « degree that a lesion, wherever 1 occurred, 
would only disinih fx Nachocal eapcty ass whole} 
‘and, in proportion to the extent of the injury, would 
involve a constant successon of disturbances disappear 
ing in & precisely Inverse order with the prograns of 
recovery? Or should we rather expect to find sn the 
Various rogions of the cortex individualued ceatres 
‘grouped in departments with welldeined functir 
‘endeavour to localize raemory, iatellgence, attention, 
morality, aethetics, loyalty, musical talent, oF aptitu 
for mathematics? 

Neither of these extreme positions is in agreement 
‘with the facts of cerebral acatomico-physiology ar with 
he conditions af nervous and mental functioning: Let 
‘ue start from a andy of these conditions, and note 
roughly what wecan learn fom dhefact, and panicularly 
what we owe to war pathology and, firt of all, tot 
us examine what we know of local differentiation of the 
citoassociative recepuve function, of the sacito-motot 
reactive function, and of the co-ordinative functions, 
before penetrating into the mars of the associative 
functions and the complexives of thought. 


1. nite Assciatroe Receptor Contes 


Expenments on the ingher vertebrates, on highly 
revolved manumals, dogs, cats and mookeys, have given 
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evidence of regions in the cerebral cortex which are 
affected by the reception of varcous kinds of sensations 

‘an ablation of the occipital area renders the animals 
blind, « deuble tempors} ablation renders them deaf. 
Their behaviour is na longer modified by visual ex 
Brsiacn a one case or of ankory experiance In the 

‘These localizations did, it is true, receive a eude 
hock when it was noticed that an animal trained 0 
‘eact in @ certain way to a given noise could stil do #0 
correctly fier the extirpation of the auditory cortical 
areas, and thet it can still even be trained to take 
ita food at an auditory signal. But Kalischer's* 
experiments on the dog were repeated after a more 
complete destruction of the cortical areas, and under 
‘more tigid experimental conditions, with precisely 
‘opposite results. 

‘Ta mammals with a more rudimentary nervous system, 
‘uch a rats, i¢ certainly seems that habits acquired on 
‘8 sensory Basis could be effectively realized in the 
abuence of the greater part of the cerebral cortex, and 
{in particular, after the ablation of the areas mgarded 
aa roceptive.* 

‘The development of centralization, which is correlated 
with cerebral evolution, does not allew the inference 
from a partculae fueetlonal distribution in a given 
asinal species to the same distribution in a different 
species 

‘The part played by the fst relay centres, along the 

the more imponant according a8 the 
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Jon, the cerebral cortex of the hemlsphores folded and 
convoluted to oceupy the greatest possible murfae in the 
cranial bax; and in the binds i reaches as far as the 
telencephalic Noor ia the strate body-+ It must not be 
{orgowen Gat most Sshes have, properly speaking, no 
cembral cortex, and that their more ample behaviour 
1s governed altogether by the frat receptive stations, 
although no fundamental difrence separates chem from 
the vertebrates which paseeas x cortex 

‘The fanctoning of the relay orate is inbrbied to 
reat extant by the action ofthe erminal sation, which 
{Sn constant relation with them ; but they always retain 
1 certain autonomy, even fo the higher mammals, and 
in man. 

Thus the closing of the eyelids under the sudden 
lotuence of a bright light can still cur in the ease of 
4 cat or x dog deprived of is entire cerbral cortex, oF 
nly of the oocspral area that serves for visual recep~ 
tion" but the general behaviou of the organism 1 not 
{ntsenced by the light. There 1s real Uhndnesn (Dusser 

fe Bareane). 

1a man, this dissociation of the raflex function and 
‘of the associative function io connection wh sensory 
reception 1s evident, if not in the case ofthe daze reflex 
controled by the terminal sata, atleast in the case 
‘of pupillary contraction occasconed by light, Whet a 
‘ccipral lesion has caused total blindness bot the sub- 
‘corteal cenies have noe themselves Dees injured either 
Airectly or indirectly, we Sed that the pupilary refex 
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persists, which ia 2 sign of the inegrity—oe at any 
rate the relative integrity—of the retina and the optic 
tracts, 

‘Such pathological data are of vital importance for the 
study of the human brain. Owing to the considerable 
differences in the degree of functional centralization 
Jouad in the other species, experimental physiology is 
‘unable to seitle the problem of Functional localtation, 
{n the cortex, even for sensory receptions, Pathology, 

its unprepared experiments, must provide almost 
all che necessary data, though anatomy offers some uss 
noe, in tracing the course of the connecting tracts. 

Pathology bas confirmed the experiments on mam= 
als, and shows that the reception of cutaneous and 
kinesthetic scasibuity for the entire body tales place 
in the agcending parietal convolution just behind the 
Gssure of Rolando, that the reocption of auditory 
ssenaations takes place in the temporal lobe, and finally. 
‘hat the ceception of visual sensations is accomplished 
{In the occiprtal lobe." 

Lesions of the brain due to bullets and buesting 
shells during the War have conBrmed these data and 
Inereased their accuracy ; but they do not seem to bave. 
farnuthed clear information in the macter of gustatory 
and olfictory sensatons, to winch litle attestion has 
Deen devoted, and whose probable seat lies in regions. 
ess exposed to limited lesions compatible with su 

1, nor have they provided any wseful information 
tegards auditory localreation. I fact, each peri 
phecal auditory system appears to be connected with 
both cerebral hemispheres, so that = ewon limited to 
‘one hemisphere of the receptive area does not involve 
extness since the other hemisphere continues to ensure 
the auditory scnauivity of both cars. A destruction of 
both temporal auditory areas is necessary in order to 
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boring about immediate dexiness: in fact cortical deat 
ess af ove ea: only is uaknews, 

‘When we turn to vision mattecs are somewhat 
ferent. The two right hemi-retine which et 
vision ofthe left pact of the Seld are ix connection with 
the right hemisphere, aod the two left hemi-retine 
with the left herisphere. The deetruction of x recep: 
tive centre, night of left, involves hemiacepsia, blind 
ness lated tothe Tet oF right Geldof vi 

But the war lesions added greally to our knomledge 
of the exact topography of the visual cectres, which 
were very ofter ayured, sometimes iu very small area, 
Dy a tiny shell-spliater, for example. 

Tt has been definitely estabiebed tat the two bemi- 
retinm ure superiaposed by parallel projection on the 
smarface of the aceiptal visual area which surrounds th 
alaarine Sssure, so that « parual destruction im thin 
‘region of the cortex involves & corresponding binocular 
scotoma ia the visual fed forall form of seasibiity €© 
light and colour. The sfeueson asd wiee of this gap is 
determined by the seat and extent of the njury. 

‘We shall retum Inter to these facts, which provide 
tn excellent example of the precision wh which the 
projections of the sensory peripheral surtares can be 
localized in the receptive station of the cortex. 

‘As regards the centres uf cutaneous and deep sea 
Dilty which are the chief object of controversy, the wat 
cases aio provide importantata, The pracipal results 
can be stated, and they ageee with certan recent ten- 
dencies and with sumeross facts alveady established, 
a3 we shail see in greater detail 9 Part IT. 

‘The cstancous surface, he the retinal surace, is 
projected om tho cerebral cartex, thi time along the 
Ascending parietal convolution behind the Ssewre of 
Rolando. “Each half of the body 1s found on the 
‘opposite hemisphere, the lewer limb above and the 

1 Heamcopen wes daca by Ml nd seen, 
to incom and ar 
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cephalic region below. The cortical area oucupled by 
2 cutaneous surface varies in sxe with the senubility 
Of this surface, thet is to say there 23 « greater density 
of peripheral arrangements, of janervation fibres; thus 
the band occupies 4 considerable area, and is therefore 
more nasty affected. There are alto topographical 
‘groupings, two of which are for the Limbs and are quite 
distinct though contiguous, roughly represeating (wo 
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longitudinal halves. In particuler the represeatation 
of a halfband, the thumb and index side, is found to 
‘be distinct from that of the ofher balf, the ulnar 5 
‘he localization for each being at a difizent level, along 
the fissure, 
Deop sensibility, particularly kinesthetic sem 
in juxtaposition vith the forms of extancozs sensibility 
{or each cegion of the bady, the sensibility of the kath 
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‘unde to movements being in the sime area an the 
various cutaneous sensibilities (mmperatare and toch); 
they are not situated, a5 has been claimed, in the motor 

Certain facts have, haworer, suggested that the deeper 
sensations may be located elsewhere, I the parietal 





[Fre 4 Lateral actice of th et Bemaphere (Oe) 
Ca Copuaiines taintenestene mene) I foteoal apie, 


this is an erzar of the same order an the location ofthese 
tensituites further in front of the culanecus area, fa 
the ascending frontal, which fs # moter region. 

"To understand how thig error arose we must recall 
the nature of the disturbances which can result fom 
cerebral lesions. These are of three types: they may 
‘consist in an iritation (the beginsing of an woflammatory 
Process, for example) and savolve hallucizatory pro 
Gexses in the sensory centres and exaggerated reachons 
10 alight irstations, usually accompanied by disturb 
fanoes of percepnon j of they may ravolve destruction 
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with complete functions] i 
Trea detoye, involving fr cotmpe tal an tating 
‘emianopsic biodness| or fisally, they say represent 
‘functional inkibstion, x constraint producing suppres 
sion, whic ia generally incomplete but of difuse 
‘boundaries and rather widespread, This disturbance, 
‘Which ia often found in cases of abock, usually com 
plicates the localized destruction and seems to increase 
territory. 

"A destructive Yeslon of the motor area in the frat 
central poavolution or the ascending frontal is accom 
panied by a disturbance that may seppress functions in 
the neighbouring convolution, particularly in the second 
central (or ascending parietal); and this is equally true 
for lesions of the paneia! lobe. 

Tn the same way 2 very limited destructive lesion of 
the receptive aren of estanoowe and deep sensibility 
often involves a geoccalized bemincasthesia which 
grdually decreases. But In these casce the varlous 
sansitalities may be vsequally exceed, and this dir 
sociation, which may assume very diverse forms, as 
reuponsible for the idea that there is a diferent topog- 
saphy for the centres of dhese sensibilities. 

Tn reality the disorders are rendered ditfuse by the 
ceverberation of comparatively distant destructive lesions 
‘Which may be msigmiicast ; tial faocoonal suppression 
then rarely oocurs and the rato at wich it mare or Irae 
completely disappears varies with the distanor between 
the aren alfcted and the area dectly injured. ‘There 
fre varied hypomathesias, but cortain forme of wom 
biliey are generally more suxceptibie, Thus colour 
vision, or chromatic seasiblty, is always supprestod 
‘ore quickly thas light vision, and is the last to return. 

"The mechaaism of this distant reverberation from & 
central lesion cannot be sccursinly determined, and 
fs certainly very complex; catcbanical, inflatemate 
chemical and vuscolar phenomena may be involved i 
‘urying degress scoordiag to the nature of the lesion 






































trigin, laceration, cic}. Bet a ado, the fancuonal 
‘suppression or the acute irtstion of a group of neurones 
may haveconsiderable eff on relatively distant neurones 
which arein habsual connection with them. A functional 
imbalance may occur, and its revarberations may be very 


widespread. 

‘Von Moaskow attributed special importasoe to this 
dea and bestowed an it a somewhat Unfortunate name, 
which i epellant rather than evocative he called chs 
functional imbalance of the whole, by © partial distur. 
ance, a diaechisis” By this ie meacs well masked 
anyndrome closely relied to shock, and repretnng a 
40m of local struggle forthe maintesance of x disturbed 
function, with transmission of the disturbance to ua 
clezent of this complex; it would be cheractensed 
cspocully by vampocary parslysis du to the absence of 
tan habitual aticoulus (negative inbstven), 

1 is ondiaary relations with one of these connected 
statlons—expecially a higher son, epon whoye urdera 
ies accustomed w éepend—o longer perust, x relay 
centte, for example, will zeman disurbed for x long, 

ime, and vell-n0 longer fall! even the functons for 
which it is astonomous.* 

“The general pheaorsenon of revezbertvonatadistance 
in one ofthe most imporant causes of error m ateapis 
A: funelonal nervous localization, and explains many 
contradictions. ‘The rewsra of vision after completz 
blindness through occiptal lesion or of motor power 
tar tual hemiplegia, aerpreted as a proot either of 
substitution or of functional recovery, in apie of the 
ascuction of the corresponding centres, cally inheates 
fa temporary distsbance without geauine desiucton. 
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Another difficulty lies ia the exact deteraiaation of 
the seat and the extent of the lesion" tandmarks are 
necemary and the morphological variability of the 
‘brain, in man at any rate, is considerable. On the 
other haad, the morphological aspect with which we 
Ihave long bean conteat has no true significance. For 
fe must not be supposed that the dixicibutfon of the 
‘entrea is occasioned by the situation of the convlutions 
fund ule) that characterizo the cortical folding of the 
cerebral bamsypheres contained in the cranial box. In 
{fact cerebral architectonics the histological study of the 
sracture ofthe layers ofthe cortex, fas eetabtinbed the 
fact that the functional areas corrrespond tothe presezoe 
‘of certain azcangements of cells and these functions 
areas bave proved capable of considerable individual 
variation. 

Elliot Smith's arta striate, which constitutes the vinaal 
cecaptive area, hat not always precisely the same Uints 
ts relation to the convolationg, the more 80 as the fold 
itself also varies somewhat ln spite of the persistence of 
the same general design. 

‘The eceptive are of the ascending parietal includes 
the pyramidat exlis in deep and intermediate layers 
in which tho sonsory tracts end, and which repre- 
seat particular bells set 12 motion by the peripheral 
cexciuuons, resulting in associauve reactions 19 the 
form of tpecise sensstions. Ths araa sometimes 
encroaches upon the ascanding frontal in front of the 
fissure of Rolando, and encroaches consiautly oa the 
area of the parical lobe. 

tls therefore dificult to Sx the exact Limite of these 
ceetres from pathological data; particularly in war 
pathology, where a direct examiaaton of the damaged 
Areas nlver an asopey was scarcely ever possible. The 
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estructive path was reconstructed and the sat of the 
lesion inéscated by reference ts the external point at 
which the prmectle entered, and especially by s4dio- 
ogical determination im two planes of the Iocation of 
the bullet ar picco of shell in the brain and the method 
adopted gave excellent rats. 

‘Though by this means we can obtain coincidences, 
whose value lies in thelr repetition, berween definite 
iguurbances and che seats of given lesions itis quite 
cerain that negative cases, in the absence of a micro- 
scopic examination to determine the exact weet end 
‘extent of the tenoa, cao have no sigsificance, though 
‘they see invariably regarded as important, and sone: 
‘oven as more important than ponstive obgerestions, 








2. Inetomoter Centres 


Our knowledge of the region in which the ordert 
flue govern the voluotary motor rexcuons ongina’s 
‘waa already well advanced when it was nupplemen 
by the contributions of war pathology. The existing 
dita were fally confirmed and no new fais emerged 
to contradict the established localuations, The incor 
motor centres characesired by the prevence of gant 
yraznidal cells (Betz cals), volitional elements con 
‘ection with the motor agents of the eprsal cord, ute 
lrmnged fa layers along dhe frst occtl or asconding. 
Trontal, in frost ofthe Gssure of Rolando, so that from 
ne aide of the Gasure to the other de receptive aren 
find he motor araaaze in exact cortespondence. Thos 
‘extractive lesion, which bridges the fusure, volves 
fcomplote anestbesia and functonal pzalyas for the 
‘mame part of the limbs on the other side of the body 
(Gor example, the Band vad even half the hand); allow 
ing forany disturbances, les complete and more difase, 
fiue to fusctiona) reverberation (rox tbe destructive 

But we mnuat also take isto account tbe fact that 
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cortical paralysie—moce or Tess comptete hemiplegia 
lavotves only the suppression of volition, while the 
‘actual movements remain possible.” Thus a paralysed 
bband, which cannot be closed voluntarily, closes when. 
the other hand is grasped, through a synergic move- 
ment arising fom the interaction of the medullary 
motor centres. So too, hemiplegia of the iace prevents 
‘voluntary individualized movement, without preventing 
‘mimic expression ; and though the closing of the eyelid 
of the paralysed side only may be impossible, the i 

taneous closing o€ both eyelid, by means of a co-ordina- 
toa centre at a8 infra-contical stage, ia perfectly possible. 

‘Paralysis’ of corucal origin is not true paralysis 
the sense of « fundamental suppression of motor power, 
‘such as may be caused by destruction of the medullary 
euronen oF by section of the motar nerreu ; it is th 
paralysis of a certain reactive motor power of the 
‘association aren ;* the influence of mental elaboration 
‘9n motor bebaviour im a given organic regnon centes 
alter the destruction of he station where the elaborated 
orders are cranseutted. 

‘Aa the automatic centres, relay co-ordination centres 
governing certain reactor groups, nad the motor cvatres 
oper are mone of them affected, reflexes ard motor 
‘asocmtions can always be correctly produced, and 
even produced with mare intensity when they are free 
fromm superior inkubstory regulation. 

[it with the reservation that the volitional centres 
the cortex are concerned with otrtain ands of rove- 
‘ments and are not true motor ceatres the stations that 
‘we have called facisomotor or assocmativo-motor are 

13 gen ee ty cr nal Sates te ie 
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‘now well localized, and the examination of = central 
Jesion in the Rolandic region enables us to forrece 





3 Recor Coordination Contes 
Jn comaidering funcsonal injures of the receptive 
cxnires, we have only examined sensory diturtancee, 
sand espocally deficiencies (hypo-nsthenia and ana 
thesia). Damage t these centres often realty, how: 
fn a Teck of perception: objects and forma of 
objects are no Tonge: recogaited, for example, when 
thoy ata fit by tie hand there is an ‘astereogcsia” 

“Fhe stereognostic tease requires the intervention of 
evianeous apd Kinasthetc sensabons, and may dir 
‘appear whes certain component wcsatns ace lcking 
‘but it can disappear independently. Indeed the per 
exptive function seems, in war lesions, to be more 
‘Ylnerable and more axposed than the receptive fanesen, 

‘Perception requires the pay of assocauive connections 
which soem 20 occur at the level of the ost super 
Seva cellular layers of the cortex and hee layers are 
particularly exposed in lesions of the sksll and brain 
Aad ara often dstucbed as 2 consequence of adjacent 
desttuctive lesions. Lesions of the parietal lobe, for 
‘example, are generally acconpansed hy dturbance 
of tactile porecpton and astereagnoss, Moreover, the 
‘mechasias of perceptive axpocation is maturay mare 
delicate than that of recepbon. 

‘But in addition to Gemumuton of peroeptve capacity, 
there: may be total mcapacty to recognur cbyects ine 
tallectually 5 their form may be recognired, but thelt 
faure, hime and use are aot recalled. | There 
‘agnosia,’ which is all the more ssiking in that zis 
concerned expecially wath the most famihar objects and 
those eres easy to ecogice. 

"These agnosias, whuch ave sometimes encountered ia 
parietal lesions, imply the destracion of « recep 
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co-ordination contre, one of vhosn centres where the 
‘abicual associations aviee which are called forth by a 
given congeris of seasations to which this contre acts 
As representative and ageat of transmission. 

‘Among ordinary things with » symboile value for 
some agreed porpose (a playing card, flag, fork, ee.) 
there are some, namely words, which occupy a pre- 
eminent place ia our lives and_yet have only thin 
symbolic value. The understanding of words socms 
1 imply the functioning of special co-ordination centres, 
Ailfenag according 10 the recxpuve nck 

‘We shall have to fost on the importance of auch 
co-ordination centres in the mechanism of anguage. 

‘The co-ordination ctatres, ualike the receptive centre 
‘or the neito-motor ceatres, are angle; they are located 
in one hamisphere oaly aod scrve a8 correspondents 
for the receptive centres of both sides. ‘They ate 
(generally situated in the left hemisphere, bot sometimes 
fn the right hemisphere among lefUhanded people, 
Pure word-blindness, for instance, is well-known; it 
ia secompanied ty a right inmianopss, becuse the 
lesion that damages the co-ordination centre Necemsary 
for erading, located in the left hemisphere, ala dnmagas 
the optic tract of this Rerophers, passing under the 
art 1 reach the occipital pole. But canes are led 
where vigual agnotia of writes words, or alexa, ia 
secompanied by a left heaianopsia. 

"The exittence of localized co-ordination centres does 
not acem any loager opea to discsstion ; che canct 
etermiaation of their position, however, may still 
Provide matter for costroversy,s8 we shall see Inter on, 














+ Tacit motor Coverisnation Contras 


Just an there may be agnosia without anesthesis— 
such as word-bindaese, that is to say a8 incapacity wo 
read, without bindsess—so there say also be as 
"aprasia' without parsiysis, that is to any, an fzcapacity 
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to erecuteactions, complex habitual movements, though. 
the power to execute voluntarily all the necessary 
inoleted movements remains unimpaired. Ap indie 
vidual will no longer be able to perform such habitvel 
ations es blowing bis nose of making the sign of 
‘Such a disorder would follow lesions and wounds in 
the parietal tobe, and especially in the lower panetal 
‘convolution, on the lef side among right-handed people, 
the co-ordination centre of these habiival movements 
being one-sided, an are the ceoepive coordination 
centres. This localtzation is, however, st) somewhat 
doubtful—though the existence af a localization #4 not 
TE the Isolated sayured centre is the co-ordination 
‘centre of verbal execution, of language, we have aphas 
which i» supposed to be purely motor, or aphema, 
Pierre Masie's anarthera. Without autopwies, we euld 
‘Rot hope chat war lessons would enable us t0 fix precisely 
the seat of  centre—varmly cosceved a5 a storehouse 
of motor images—which wan forated as a result of 
Broca’s work atthe foot on the third frontal, and which 
Prerre Marie could only place m a somewhat wide 
‘quadrilateral ares, excluding Broca's contre but extend- 
ng right up to it. On the whole, the anstomral con- 
troverny as such is of less smportance than 1s generally 
supposed: whether the centre 1s found am the insula, 
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that past of the cortex which is folded back uoder the 
issare of Sylvius, continaing the area of the thind 
frontal to the very edge of the fasare, of in another 
poist of the quadllaceral, matters very Isle in a 
(eneral way. 

"The eoatroveray, however, gave rise to the view that 
there would be 0 futher tocalization, since Broca's 
centre had bee proved a failure. Feeling ran 
where helies and convictions were involved such as 
science should always mistcust sa spite af theic evident 
respectability, and this led to an over-epeedy triumph 
and to some misunderstanding. 

‘The war was responsible for cases of aphemin result- 
sng from lesions im the Beoca-Marie ares and it ean 
tally bbe aficmed thet the co-ordieation centre neces 
tary to verbat execution is (0 be found in cis area, 

‘As for the general conception of the roachanim of 
lungunge and aphasia, icis outside this particular con- 
lroversy. We shall consider it agare later us « whole, 
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Referenonis often made to ‘association centres," but 
this term covers ia a general way such parts of the 
‘rain as ace not occupied by * proyection * centres, oF by 
receptive oF senson-motor centres—which 1s a negative 
‘specification. In reality it ie the brain as a whole which 
iy the centre of association, and the association ig the 
very raison @'étre of the nervous system as 2 whole. 

ut it has sometimes been held that there are intel 
lectual centres, which coasitute the seat of well-defined 
mental functions ; and an imaginary anatomy bas been 
used in these schematic constructions. There have 
been attempts (2 localize the mtethgence, the higher 
payehic states, etc; and the highest fanctlons have 
‘generally been ascigned to the frontal lobe, because of 
fis great development in men. 

‘Bot after what we have said of the functioning of 


‘THE PROBLEM OF LOCALIZATION 39 


th rte pr i 
pede yrange aaeledtsy een 
facia tee ne ee 
peered periripiony 
palette plat ge tbonr 
Sea De Taare oe. te setae 
rot ease eee at 
Niger hes cal soca cet SY 
reer eterey epiep oor 
Peele ohn mpead gape 
judgment to another. 
eran aie cg sane et aes 
Fe a peep prem dertid 
pS tay reer pty 
sotiee, neers sey 7 ew calmer es 
EE penipes eam nd pets daa 
peer eee gh ny 
eer ae er 
See eae S aa oases 
ere err ere 
Se ee ae ae 
tae ken erin pete levenber a 
pect pragenloyl pedace ye 
en 
patctetn peat renter 
Sains cas rear 
Lager der Based jay steers hat ie “extie bavt beet 
mmrensmeae ros enero 
(an wend Gane 3 te Pophgne Efotine Po, 
PRN Kant one Met a 
ka ene tet pment ot 
mayors eerie ee 
oii imeem eae 
Seeing orem ee 
Se eee oes 
Sonne ace 
Sones 
See aes 
Symes 















































4 —- NEURO-MENTAL FUNCTIONING 


very diflerest consequences; an ormtor who thinks 
aloud, « painter whose visual Imagization zepresests 
his Babitaal fore of meatal activisy, a musicizn who 
hears harmonies repented or crested within im, will 
not be equally affected by & lesion which atacks either 
the linguistic co-ordination ceatres or the visual centres 
for the auditory centres or the association bundles ia the 
Aelghbourbood of these centres. 

In particular—if we use the word intelligence as & 
synonym for mental activity, a3 ix often done—we must 
Gitkrentiate between the primitive forma of sensory 
intelligence, with their i-developed symbolism beyond, 
which backward ebildres eancot advatce, as Binet well 
obeerved, and the forms of verbal itelligence created 
‘by social education, abstract and cooceprual forms. 
Coropletn sensory aphasia will eotably dumisish mental 
Activity 1 one of these forms of intelligence, and will 
Ihave no very marked efit on sensory intelligence 

‘We ase thus ble to apprecate why Jenonn have 
been described sometimes as having: dhe most serious 
Consequences, sometimes xs having 30 appreciable 
lect; and this has ‘ed cerain people to think, oF 

ther to justify ther belief dat the brain plays only 
9 ocidental and secondary réle in mental xctivity, 
and that every cerebral acea 1s equivalent to every 
other. 

‘This view claims to find jusifcation in certain cele- 
Tbeated accounts, often grossly exaggerated, of cases 
‘where the beaia is said to have been almost completely 
removed with xo effect on mental accivity” It had 
alceady been pst forward before the war, in 8 note 
by Robinsoo to the Académie des Sciences" ané more 
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‘sapecially during the war it was voiced ia a series of 
epars by Guépin on cerebral surgery: *the excsion of 
‘trebral lantons 1s said % have led to the cemoral of x 
third ofthe left hemisphere (cciptalarea}of « wounded 
soldier who afterwards showed no signs either of 
ianinished intelligence or of seasor-motar disturbance. 
But what can be deduced from am obeerration in which 
there was no accurate examination to prove what bed 
‘been removed? On this occanos there was an absoese, 
and in such casex pus is often mistaken for cerebral 
suatter—but the evacuated leucocytes do not act at 

‘ had the opportunity of examining the brain ofa war 
cave which I had studied, where there was an operation 
fora deep abscess in the frontal region. The surgeoa, 
aher cleaning out the abscess, had found a cavity the 
tiza of efit. Notonly were there psychical disturbances 
which might have passed unnoticed in rapid exaruint- 
tion, but Bie loss of cerebral substance was an reabty 
lnsigniBeant. After ceaniog out the pus which had 
forered the cavity, not sv much by destruction as by 
Pushing matter aside, dhe tissues had talen their place 
again and there was veey lte toyury apart from a 
famall nuclear sear, But the surgeon had honestly 
supposed chat » great part of the hemuspliere had been 
deszoyed. 

‘This shows what reservations ate secevury in dealing 
swith these scasational observations, expecially whe 
they are being trested sexsationally, without exter 
satistectory mental examinauon or a really careful 
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cxrebral ezamination—aed sometimes without oven the 
posalality of x eerbeal examination. 

‘What cevaia ig thar though © small and 
sevctly limited lesion, located 1m cerain areas, may 
involve well<efined and often very serous disturbances 
io te receptive and incito-motor brain centres have 
‘ever been excised without cating some damage— 
lesions much more widely excaded and larger detur- 
tions may oaly product effets dificult to determine. 

Mental functioning, wBich consists én assocations 
bringing imo play various agents of the receptive 
stations (evocation of images) or icitor and expecualy 
‘coordinating ations, may contioue even when cerain 
assocution paths are interrupted and destroyed, In 
fact the enormous multpicty of these tract allows of 
subsivtion. 

If the railway froma Paris to Riss trough Soissons 
{scut the aie will go thzough Epemay if Bperaay 
ls diseoanccted, the indirect track through Chaumont 
sand Chaloos is sll avatlable. Were we to judge only 
by the final outcome, we might conclude that the lines 
i sot serve foe transportation at all since a junction 

ad been cut without any results. 

"The fact ia that 10 both hemispheres there are count- 
tesa connecriont—and they are rarely all destroyed aC 
the same tse which ensures the indispensable com- 
munications. If the exncral stations, the distributive 
tations which represent the oowrdination centes, are 
not destroyed or dumbled by che complete destruction 
of the lines ia theic ummedinte neighbourhood,’ the 
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THE PROBLEM OF LOCALIZATION 43 
funetioaing may be slighty hndere, but wil not be 
prevented. 

‘The hindrance will not even be noticeable unless tt 
concerns lines which usually bear a heary craffc. It 
certainly wil aot be affected ifthe tracts are bitle wsed.? 
But if for example, the trace destroyed are those which 
‘put che visual racepeive centres in communication with 
‘the rest of the cerebral apparatus, f commtunication of a 
visual order becomes mare difficult, this will interfere 
‘with certain formsof thought demanding visual imagery, 
‘and the dificalty will be acoantuated for individuals wo 
rly especially on this form of thought. War pathology 
‘has confirmed the existence of cerebral areas serving 
‘more particularly for amocatioas of a certain order, for 
different forme of thought. 





6 The Specstinbion of the Assocation Paths 
‘and Dywawse Locttenton 

‘The ‘dumb’ areas of the bravn, those whase excitation 
‘or destruction is not ramedintely apparent as a yengory 
far motor disturbance, tha azeas which do not allow of 
‘projection centres’ and mhich Flechsig raganied as 
‘association centees, have naturally led to 9 variety 
fof localizations on their terra ygnote. The frontal 
‘and parietal lobes extending over a tempero-parieto- 
‘occipital azna, were regarded 45 dhe seat of smporant 
paychical functions. 

Intelligence was placed sometimes rm the anterior 
portion of the frontal lobes, whose development is 
considerable in man, and sometimes in the great 
parietal acea. Memory was varously located, in conee- 
uence of continued amsesias observed during octal 
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feaions by Mabitle and Pitres for example), or occipital 
(Dide's occipital syzdrome}* Personality and morality, 
1s wall a5 atiention, seemed to be miuated in the frontal 
convolutions. 

re hia easay on the iterpremtion of the results of 
futopéies or of surgical cures of mental disorders, 
Hollander regarded the parietal lobe ay a centre of 
‘emotions affected in melancholia, and of sensory fusion ; 
and the frontal lobe—alecied in imania—as a combina 
tion of the centres of association, imagination, percep 
ton, measory, and all the higher Satellectual processes, 
as well ag the centre of voluntary control and moral, 
‘asthetic and religious leeling.* 

‘Moreover, serious Testons of the frontal region may 
pass unperceived, which naturally leads many wnters 
‘tw deny the anterioe lobe of the brain any part in intel- 
Aectual operations. 

It is certainly absurd to look for 2 cerebral seat of 
porvontlity, which objectively is an expression of the 
nw ofthe unity of nervous functioning, and subjectively 
‘uppaars as a complex ferling, the result of « certain 

ode of mental Functioning and formed under the 
influence af social education." Aad how can we localize 
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intehigecce, which ia only dhe svccessul adaptation of 
sil mental functioning, whether original and ereatve oF 
merely acimilatve?» Such adaption wil give rae 10 
an appreciatog, a judgment of value, which tay indeed 
create an Idea, « concept, but can eogender the entity, 
Inteligence, oaly = the same seose that our amtbelis 
‘admiration of the seriag sun may be auld to engender 
Tantrinsic Beauty.” Are wee aoek for x centre of atten 
tion when this functos, though fe appears under his 
same in the audy of peychological mecbanisms, ix one 
fof the mest geaeral in the whole nervous eystrm, in the 
{ors of reinforcements and inbibitioas 20 coordinated 
tutto ensure functional unity, the unity of orgeale | 
viduality? Finally, cas mestory be represented solely 
In ove area of the braia, seeiog thar the mnemooi¢ 
fanction makes sts appesraace with linng eubstance 
itself, while the facdiation of x nervous tract, to which 
Al forme of mersory can be reduced, represents a bac 
law which is certainly not confined t0 the bexin though 
{tis only in comnecton with atwocalive funetionng tbat 
wwe ind this general property of the nervous system 12 
the particular form usually Knowa as memory? 

‘The paychological ideas inherited from traditional 
systems and elaborated by a generation ore interested 
in moral education tha ta sctemi6e knowledge, notions 
of faculties conceived as independent entities or collec: 
tions of paychical sates which ad only to be ausiged 
ther place in compartments of the woul os In those of 
the brain, do pot readily lend themselves to that corre- 
Intion of wervous and mental fusetoning which Gall 
shade a premature atempt to exablib. 

But the dynamic ideas to which the experimental 
study of the mind has fed are closely allied to the 
Syoncle Kon imposed on the anatorsats thezeelves by 
‘he experimental sey of nervous funcsions* Anatomy 
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‘cas no longer confine tsef to the artificial morphalogi- 
tal peculiarities of the lobes of the beain, nor to callac- 
‘ons of corpses embalmed by a gum fixative and 
examined under the ancroscope" The superficial 
division into compartments which we owe i> anatomists 
ignoract of the laws of functioning of a living nereous 
system, and to paychologists occupied only in collecting 
imental facta wichovt eves suspecting that there could be 








‘nes le and sil leads to these contradictory and absurd 
focalsmions. 

But the reaction against puenle theories must not 
lend to an equally false conception which would only 
allow the brains Ueimportant part in mental activity, a8 
a reservoir of energy ot an undifferentiated substratues 
‘hat could fulfl afl 1s actions by inteasifed «fart in 
spite of quaatiative reductions, just asa soall pie of 
ang cas eect oxygenation or» single Kdney cx take 
the place of the other lodney if t disappears of is weak. 
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5 1 the nature of the principal associative cireuia 
‘epresomed in special aren 

"Thus 1 double lewors of the occipital fabe, not 
necessanly alecting the receptive centres, visual 
thoughts generally afeced: the capacity for orectanion 
and ‘self-direction, which in mast individesla demand 
igual schoruata i ast or very much dieiaiched. 

Tn the left temporal panera! region verbal thought is 
fected, and taajor sions which disrupt the whole 
tunity of the associative ciresits may invotre ay 
with oasiderable diatinution of intellectual 
his, Im modern ancial fe, implies the use of langusge, 
the essential instrument of ‘symbolic thought.” 

‘Various writzes are in close agreement in record- 
ing dat disorders of characcar predominate 18. the 
frontal cegion ? tere is geacrally aboclia and xpathy, 
‘tut alao impulsiveness and irritability, dhe paver of 
inksbition being disinished, which 3 in agreement 
with Fano's experiments on monkeys * «ste for 
childish play and a ‘roguith character sometimes 
appear. 

{In experiments in extirpation of the frontal lobes of 
the monkey, Bianchi? observed incoberence of conduct, 
fons of famative and manufesayone attributed 10 the 
higher senoments(grataude, jealously, sociability, et.) 
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This docs not imply tat the wil, the moral sense oF 
the higher emotions are located there ;! we must Set be 
sure of thelt existence. Bur it may indicate that the 
affective fie, the play of tendencies tnvolves the inter= 
‘wention of fontal aytapnes. We shall endeavour lator 
(0 outline a possible view of che réle of the alecuve life 

‘mental bebaviour, and of the part 
‘various lovela ofthe eervous system ia this Life. 

{in any cage, though fromal injuries may be showo, 
by alfecuve roodifications without trie intellectual 
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deterioration, contrary to the astertions of numerous 

‘sehematizers auch ax Grassat, who hotd chat the higher 

‘psyche processes are situated an the fonta} lobe whch 

‘conditions the higher forms of logical thought, may 
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bbe noted that certain injuries, which doubticas destroy 
privileged synapses, cay reappear at definite die- 
turbances of activity, as praxie disonders, Such is the 
syndrome of disorientation 19 space, of which Pierre 
Maria and Béhague' have given interesting examples, 

The association paths which predominate io the 
various cerebral areas seem to depend strictly on the 
nearest receptive or inclto-motor centres, azd te carre- 
‘sponding coordination areas—which is easly commpre- 
ensible, The various forma of thought, the provessce 
‘of association, may be carried on with a dominant 
‘sensory nucleus that differs for each individual, and 
fn a given Individual, according to croumstances, 
‘These methods of thought imply different functional 
circuits with varying pastions for the priscrpel synapses. 
‘The oceipral tricts are concerned especally with visual 
thought, the temporal tacts with sudiory thought, 
‘while the frontal tracts seem to involve the play af 
affective and motor forms of thought. And. parietal 
ruc, 1m the ease of a blind and deat person luke Helen 
Keller can cerualy assume predominance in the form 
of tactile though." 
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Tk ia round the co-ordination centres of verbal 
aymbolism which ace located in» single hemisphere, 
‘hat the tract of abstract thought which operate Cough 
language and the concept—the symbol of a rymbol— 
naturally radiate. These tacts extend particularly fram 
the posterior part of the parietal and temporal abe to 
the level of the angular gyrus as far as the foot of the 
(Grontal convoluions, from the azea of receptive co-ording- 
dom to that of exeestive co-ordination. 


3 Grnerat Dritarbances of Central Fnctioe— 
"Narco * Tense” 

In cerebral lesions therm are functional disturbances 
which may appear whatever the seat of the lesion, but 
‘which, im virtue of u poet Ave ergo propter bec tava been 
regarded as sycptomatic of injury £0 all the cerebral 
areas in succession. 

‘Thus i¢i9 with the weakenng of the memory, or, ore 
accurately, diminution of the power of xing exemorles 
(on th onc hand and of evoking old memories on the 
‘other and similarly with the lowering of the capacity 
of attention and mental effort, from the double stand- 
point of rtensity and duraticn (caped fatigue). 

The phenomena of contisous amnesia, the complete 
anseace of mnemonic regisiration, have been noted in 
‘eases of occipital, parietal and frontal lesions. Stuggish- 
om, diflesicy of recall—which is only a form of 
sluggishnnss, of dificult in atsocrative processes aad 
Intellectual operations generally—is found cosstanty in 
cerebral injuries And faugabsty ofattention, inability 
to make an inunse aod sustained effort, gots along 
with a 

Grasset proposed the term ‘atapical* symptoms for 
Alsorders observed is patients suffering from cerebral 
lesions, independently of tbe seat of the lesion, as 
‘opposed to xymiptoms of localuatios.+ He meant by 
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tis, howeer, the sigas of a ouebral lesion, But 
‘hough these wounds are usually followed by general 
symptoms, amang which ar the peychical disorders just 
Mentioned and called by Piece Marie ‘subjective 
symptoms; this not necessarily the case, “They may 
Appear without any cerebral injury, a8 & esol of cranial 
teaumain, which are even ore intense when the shac 
ignor complcated by exaniotomy , orasx result of general 
Gaurmata such 28 shock due (violent disurhances of 
inpresure produced by bursting sali. 

‘Such symptoms are wot consecad, na Graset’s ex- 
pression ruggests, with a hited destruction of che beta 
Wherever this ey occur, but with « disturbance of 
allulag activity as « whole by disturbance of neuraoic 
meabolise. 

‘These wiect are analogous to those that may be 
produced by a generalized toxic action, wn insuftency 
of oxygen due to asphyxatita or compression (in the 
‘cours of cerebral tumours for example), of at cesult of 
[enetalied circulatory disorders. In orgasic lesions of 
the brain, these general fuscticnal disorders naturally 
tend to vary not with the seat but with dhe mature and 
reverberation of the lesion. 

Here wa moat introduce an idea that is quantitative 
ruber than qualiauve Cerebral acuity, inthe course 
of ftelecual process, implies an expendsture of nervous 
‘exergy through consumption of the reserves stored 3p 
inthe cells and replenished by the nutntrvecontibution 
‘or the mobibnation of reervessicated in other organs. 

Ifthe reservesbe impoverished and poorly replenished, 
if the chemical process of consomption of reserves be 
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Ineriered wit, cerebral aciviey wil become diiculs and 
invegular—will be disinished, retarded ond contacted. 
‘The moat dificalt processes, tase demanding a high 
degree of stention, an augmented "nervous tension 
‘with numerous and iownse risforcements and inhibi 
tions, will be most adected. The most automatic 
cireuits, those which are the mow. iolated and the mast 
cxsily brought isto play, along well-worn pauhs where 
the resistance of the syeapaes is weal, will continue 
—and the more readily is that they are infubited with 
eres dtfcult 

Fanet 
because it will be the order of the increasing dificuly 
‘ofthe proceas involved. 

Whatever azea of the brain reaaing at work when 
‘others are destroyed, the same characteristic dsturh- 
ances ef function will appeer” Procasct of Sigh 
toraion will be the frst to be abolihed,* the most 
autorotic berag the most tenacious. 

"Now the amount of potental energy accumulated in 
the cerebral celina a whole wil have is tfluence, 
10 that localted destructions, by dhminwshing the total 
reserve, may thereby, quite epatt fcom x wliole reper 
cussion on metabolism, cause = dimimstion of acreous 
tension when the cerebral machine is functioning t© 
the fu 

‘That this snot imponsible is no doubt due not to the 
Inflenca of potental reserves, but 1 the fact that 
‘umplex opertuons bring into play various elements in 
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THF. RECEPTIVE AND INCITO-MOTOR 
FUNCTIONS 
(The cementary modes of seaori-motor thought) 


Cuan I 
MOTOR INCITATION 


‘By local simulation at cern porta on the cabal 
cortex, If the necessary precautions are taken to 

Situnon\ we chin tthe higher tamale such at 
dogs, eats and monkeys, movements of well-determined, 
Groups of muscles. We thus get the clearest idea of 
Tocalttatian, for we can control the caure and at the 
‘name time witneas the visible objective eflec. There 
‘we ‘motor ceatres"* whose topography might be 
etermined with complete accuracy for every species. 
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1 would azea: that in this Seid physoiogica!experi- 
ments ford the best opportnisy of exending to man 
‘he gencral conciusions obtiaed Eom the species most 
‘kia to im, the moreso in that we have been able 1 
apply the are method co man hissef Guring surg 
operons 

"This method has allowed vx to separate off in the 
Rolandie region, which fy regerded ms senstivo-moter, 
fan aves Untied to the wwendiog Eon canealetion, 
‘wih an exclusively mocor charter, parallel to tho 
ircanding parietal bebind the Barre of Rolando, which 
iscachuavely seory; the feneronal diflzeoce come. 
sponding wo an enurly difereat scucture 

‘On the pre Rolandie ooneoluno we find an arrange 
tment, szalogous in the monkny and in man, by which 
different part of the body, on opposite siden, are 
represented in layer on cack Ihemspere sn. revere 
fonder! above, acrons the eoover surace of the hemic 
Sphere, are the motor cenires of the lower limb ; below, 
‘he trunk (at any rate im the case of dhe chimpaneee) 
sccapyig very lle space 5 below that again, the 37m, 
the farentm and the band, with » gratiy enlarged Pro: 
econ for the movements of the Angers; finaly xt che 
base of the convolution, the centr of the moslen of 
the fate the own ad the larynx. 

“The area oomupicd! bythe tncitormotor sures is by 
no means proportional to the sae or number of the 
imuscles ofthe body. Some of the musculature of the 











2 toe penal vmeten omen do Kou (Chrerpte Gorat 
nt anaes, ihn th copa upton 
(omermtnn a Papaya be Carta Cee” eRe 








(7 Becpiots tt Vee SS 


MOTOR INCITATION a 


‘trunk cannot eves be detected is the human brain, while 
the thumb and the index Singer slone cocupy & con- 
siderable cortical surface, almost as large as the entire 
lng? The musculature of the bucoo laryngeal region 
Tus also a very extensive projection. The complexity 
ff the possible movemencs is bere a factor of the Art 
importance, and 30 to is their paychical value, 











This ie a vial fact to remember in interpreting. the 
Inextarmotor function. 

‘The rough data of cerebral pathology, presenting. 
let or night henuplegsas resulting from ordinary lesions 
1a the right or left hemisphere (compressions throug’ 
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fmmorthage, softeaing due 29 occlusion of the nutrient 
‘aniery, etc.) were insufficient to confirm the exact 
ocalization of direct excitation. Nevertheless, crural 
monoplegias were noted —the hemiplegia being confined 
tothe lower limb—evincident with lesions of the upper 
Rolandie mgian ; and brachial monoplegias—the upper 
lamb alone being affected —cesulting from lower lesions. 
‘But the war lesions, sometimes limited to very small 
areas pierced by a projectile, provided mnteresting coo 
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firmation of the topography of the motor projection 

of the cortes, in spite of the relative lack of precision 

is lesional localrations based on the postion of external 

injuries, or on X-ray Rashags, in companson with that 

stainable by det examination. 

{fn fact numerous cases bave been observed in which 
motor disturbances after wounds ie the Rolaadie region 
‘wore confined to « few muscular growps, to the and 
lone, to few fingers, or even to one Snger oaly, the 
riddle Goger, or example* 
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But there are two types of imitation a motor dis- 
turtances, One arises from the fact that unless the 
fanctional trouble & generalinnd but incomplete the 
most delicate movements are the most susceptible, 





tively difse incompicse lesions or reverberations st 
4" ivance from the original lesions The other ‘= 
due 0 4 buted partial devtvction, and may allect any 
‘movements whatever, sometimes those of the shoulder; 
Dut the movements of certain Singers of the hand are 
ohn specially affected. The fart r= that the ‘ome: 
sponding centres are the most vulnerable, situated ax 
they are at the level of the upper lateral portion of the 
sell, acd widely spread int cegion where wounds 
tre not often mortal. 

‘Feom the azudy of « mumber of war cases, Madame 
Athanassio-Bémsty* bas mapped the posuons of the 
affected centres, firstly for the thumb and the index 
finger (the ‘radial’ region of the hand) and secondly 
for the last three fingers (the ‘ulnar’ region). The 
firs is below she second, asad alrendy been suggested 
by three electrical mulation. 

‘From the point of view of topographical localization, 
the data are moat atifjing ; but the same cannot be 
said of the motor sigmcance ofthese localzabons. 

Let us see what occurs 1m the course of slight hele 
plegia: after a blow with lass of consciousness, the 
Parent os regaining’ conscousses 
Deralysed on one see; the lamin are inert and Ue 
lesa. Aer 2 certun De, movemeats agxin become 
possible; they lack precision and strength, though 
ey Improve with time; walking seturss quickly, the 
arm 1s fied and che hand claws. But frally a con- 
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tractore often sets in woich aggravates the Impotence 
‘ind makes it more complete. Sometimes, on the other 
and, motor recovery is satisfactorily efected. By 
confining the hemiplegia in mast cases t a Hib of 
(0 part of 2 limb, war lesions have given us closely 
analogous tables of the evolution of motor disturbances, 

Now recovery of voluntary movement, even when 
‘1 remarns inoomplets, scams 19 be in direct contradiction 
with the Inclto-metor funchon af the centres situated 
fon the ascending frontal, the pre-Rolandic convalu- 
jon. And this comtradserion suggests thar the con- 
ception of ausociativo-mowor cestres should be rejected 

‘te, 

Let us examive the matter more closely. The cortical 
centres are aot directly motor they can only act by 
‘meana of the actual motor neurones which move che 
muscles, by entering Into direct relation either with 
‘thete neurones through the pyramidal tract, ot with 
other subcortical relay centres, with co-onhination 
‘centres situated at intermediate levels. 

‘The suppression of the superior centres, then, need not 
Involve trve paralyass, « complete suppression of move- 
‘ment, as the section of the fibres of the motor nerve or 
the destruction of the medullary centres would do. But 
at the begioaing of the hemiplegia complete paral 
does occur, Where orgasic equilibrium is muddenly 
destroyed, we find serious disturbances at the level of 
all the stationa connected with the one which is chut 
seriously affected. This is a case of ‘dianchisis’ in 
Monaiow's sense. When the shock at a distance 
Hecreases, the functions dependent on the centres sat 
directly affocted will recommence lnc by hile. Later, 
Sf the corucal injury haa not bean destractive, the 
function may be reestablished, perhaps with Imited 
sequela ; or secondary degeneration and accentuation 
of the imbalance, due to the absence of cua of the 
‘eceasary elements for the general regulation of move. 
meet, may involve & hypenoois, or contiacture of 
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cenain muscolar groups such 23 that produced by 
extensive decerebration in the case of animals, and 
Imay socentuate the Impotence. Finally the pheno- 
mena of muscular atrophy, following this prolonged 
anetional imbalance, may defimtely abolish the power 
sf morement. 

In destructive lesions, after the effect of the shock ie 

ipated and before the socondary imbalances are 
Heveloped, we can judge the recults produced by the 
legion ia the azea known as the motor cortex, 

Tn the analysis of human hemiplegic, we are greatly 
Aided by the study of experimental hemiplegia ia che 
monkey, with its very similar evolution.” 

“Take, for example, the very careful experiments of 
Minkowsk in isolated extirpation of the ascending 
frontal of the htboor.* 

‘At Brot the pariysis of hail the body is completes 
then, on the secoad day, there are signs of active 
mori. Lite by liede, the movements of locomouon 
Improve, at frat im the upper part of the Himba, then 
at the extremities; but there are dafeetve antes, & 
diminution of energy and speed, suaess und a strong 
tendency to fatigue. 

‘Moreover, under the infugace of emotion movement 
is always fachtaced. The animal suooceds in setring 
food with 18 paretic arm, provided the other arm is kept 
-motoniess, but the mavement semains unqualified ; the 
fingers cannot produce isolated rovenenty prehension 
is only accomplished. by the simultncovt closing of 
all Gngers, and it ia the mouth which takes the piece 
‘of apple of the bit of grape fom the hand rather than 
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the hand which puts them isto the mouth There Is 
A definite abolition of complex and delicate aovements.* 

In addioa, the noraal ishibition of exrain rexes 
and of various eutomatioms eo longer occurs. Hers 
wwe have one of the ordinary nical facts of the semei 
logy af lnrmiplegia, “syacinesias,’ or associated auto- 
allt maveowets: when the ssicaal urns its bead %0 
seize a plore of food with & mouth, the paretic a°m 
‘benda and rises, for example. Some movements may 
onase ta occur, but thre will be eters Usa are cared 
‘out of naceasty and are no longer inhibited. 

‘Lote of the power of inion and of regulation on 
tha ove bund, and of the capaci for electing. dellate 
tnd dissociated movements ox the other, in eharucter- 
Inte of corscal hemiplegia. 

‘Cecain delicate movements sll remain possible 
because thelr incito-motor centres are double, and being 
preseat ia both hemispheres they easily supplement one 
Another-—the movements of tye muscles of symmetrical 
acon in the bucco-pharynged aren and the larynx, for 
zample. Double cortical injuries alone invotee’ tha 
labiorglosso-pharyageal form of pazalysis known a3 
*pueudo-bufbar,” beause it presents some analogy wis 
that which results from injury of the motor peurones 
sctunly stused ia the bulb (Ducheane's labio glou 
laryngeal paraysin. 

‘Tha great aulomail systems, such as walkiag which 
1s mprscated in the apreal chord, and movements of 
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‘MOTOR INCITATION &% 
excotionl exprumion arisieg inthe thelamic gion (the 
Intermediate bra), can fuetion without tas conc, 

"The decerebrate cats of Disact do, Barenne, though 
Aepeived of the cores of their hemispheres, wou'd walle 
twander nhoot, ext, fick thelr siden, le Gown aod get ps 
‘ew, pat, murmor, and dedend themaivent 

"Admisting that these fancies da not occur in the 
same degree Ia the case of an without the perucipaion 
Sf the cortex, lt cerainly seems tbat the rua! moor 
co-ardiaaton systecis bave a ub-condcal representation: 
‘Ate ablation of the thalames, on the other handy tha 
Aniroal enters Inmo a “decerebrace vigitny” and’ we no 
ange Sind tne cor per form of mowesnees. 

‘We must adralt therefore, that the incoaotr centres 
‘are not confined to the cerebral coves, Te follows that 
the voluntary reactions remuling from an agscciative 
aboration may be bbersted By the partepatn of 
tocalleed eobroortcal osndres for enqualied movaciens 
td automazie groups” For deate dssocated move: 
tents ‘whieh demand condauous controt and th 
uslsance of aay evadable Information concerming the 
fetal of emcobon, the amocanremour canes Oe 
taclusively eorucal, and their topography i clearly 
Temonstrated by experiment 
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In the case of groups acquired by learning, delicate 
movements such as speech, writing, of iastrumental 
music, or example the additional invervention of cortical 
‘coordination centres, superimposed on incito-motor 
‘centres, in necessary, and its jenportoce will be seen 
‘when we come to study language. 

‘Among the higher animals, and especiaily in man, the 
cortical incizomotor centre has acquired primarily an. 
ibitory value,* preventing the realization of the 












in a motor incision proper than in the diminution — 
‘hough with the preservation of a certain control—of a 
inhibition which ebecks such ready-made responsck 
flight of aggression, ducing the course of emotions 
provoked by & given stimalua 

An order to ensure the execution of the reactions 
‘elaborated by the higher associative activites, the cortex 
mast obey the generat law of uoity of the nervous system, 
which ensures individuality of animal behaviout. From 
thie fact arizes te gonsral reguietive and snbibiiory 
influence of thought, which in delicate and finely 
(graduated movements conceives modes of reaction that 
are more highly diferentiated and more subde. This 
influence, which is co-istent with the tardily developed 
incho-mator function rendered mecansary by circum- 
stances, is exercised by means of the great pyraraidal 
‘Projection bundle, without any other intermediary, 
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We must not suppose, however, that if we could 
abstract from the nervous system as a whole a motor 
‘neurone of the prt-Rolandic cortex, « giant pyramidal 
ees call, and 2 direce mowor neurone from he anterior 
luorn of the spinal cord, their association would suffice to 
ensure normal motor functioning. There are complex 
Influences aeising at ather levels which set upou the 
‘motor neurone j the thalamus, the strate body, and the 
cerebellum have influescas of their own without which 
‘motor imbalance would fallow. 

‘Von Monakow very rightly insiets on theoe interrelated 
{groups which interact constantly, aad he shows that in 
‘what be calls the ‘kinetic melody” they ure only wolaed 
chords which can be localized in the anterior Rolandie 
convolution, while In order to luealze the melody as & 
‘whole the intervention of the subcorieal nuclel, the 
cerebellum, the pons, and the spinal cord, iy necessary. 

‘The fact retains that priveged cheeds ative at wel 
dafined pornts of the pre-central cortex and tat ays 
occur there—eonnectians of nenroses—which control 
the play of certain deficite movements! all tbe rest of 
the ayatnm berag ie equilibelum aad in apparont repose. 
We localize {a the mechavism the apparatus for electing 
certain predetermined shuntag operation.* 


ere sw eta atom ty 














Behance he aces peat ese 


Cuarres IL 
SENSORY RECEPTION 


‘Toe functioning of the cortical receptive epparntun 
which corresponds to all the diffuse senaations of the 
‘Orgasiim, all, Hat 9 10 aay, which axe not exclusively 
concentrated, lice sight, hearing, taste or smell, on 
Vinlted surfacea—and in proportioa aa they approach 
the conex—nvaives many complex problems, We will 
approach these problems in the onder of increasing 
Aiticulty, dealing first with the topography of cortical 
reception Ia lis relation to the topography of the body, 
thee with the reasons ofthe various types of sensation, 
nd finally with perception, before considering the 
significance ofthe recepore functions ofthe cortex fom 
the standpoint of sensorimotor activity in genera. 


Recupeine Topography of the Diffse Sensanens 
of the Orgewuime 

‘The stimulation ia the conex of a terminal recep 
‘on of sensory excitation cannot, when st enters the 
associative area, be represented i a form that is 
immediately apparent, ike the excitation of the reactive 
centres on leaving this area. We are obliged ta have 
recourse sedirectiy ta reactions which Indicate the 
efficacy ofthe excitation. In the cast of an animal, we 
‘cannot procure a satisactory analysis during anzstbetle 
slecp with localized electrical stimulation. The use of 
= Bmited chemical exciaoz, touching one point of 
the conex sith = tampon soaked in a weak coloured 
solution or strychaine (Dasser de Barenne) or placing 
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1 cylinder of blotting paper soaked in such a solution 
far the level of a certain sarlace (Amantes), allows us 
(@ produce a lasting stimulation, a localized hyper- 
matheaia. This 1s translated a the behaviour of the 
‘animal by spontaneous gestures (licking and seratch- 
Ing), and by violent reacuons to light preseures applied 
at the level of the region of the byperwestheused body, 
and in addition by sensori-motar assoaatwe reverbert- 
Hone through reachon at a distance on association 
centres.* 

‘These experiments have revealed x sensory cortical 
area, distinct from the incite-mator area but very close 
(0 it, upoa which the body is represented, again 
versaly, so that the sensory or rotor projection of the 
same region or of the mame part of a limb ws found at 
the same level. 

Tn ean, direct study of the cortical stimatation of the 
sensory area bas rarely been possible. None the lest 
evidence of the frst imporance has becn furnished by 
the American neuropbysiclogist and surgeon, Harvey 
Cushing. 

Cushing, by wripolar faradization, wih more than 
‘itty anzeathenzed pavents, confirmed the conclusions 
ofthe researches on the ape by Sherrngion and Grun- 
‘baum as to the wustenoa of motor points only ia front 
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Of the Rotandic Sansre. Ia addition to this he made 
‘wo comparative attempts at pre- and. post-Rolandi 
stimulation with two subjects who weve awake snd 
conscious. Te both cares, afer the usual osteoplatic 
‘ranioiomy ander geaera} anaesthesia, cortical stile 
‘on was subsequently possi without any anmechesin, 

‘The frst case was that of a boy of fifteen, who suffered 
from sensory convulsions originating ia the right hand 
asd amending to the ara and face, The exposure of 
the Rolaadie region revealed nothing, either on the 
surface or ata depth, afer « parietal incision parallel to 
the fissure. Pre-Rolandic excitation along te 6agure 
clicned, m descending onder, flexion of the elbow, 
fexion and axteasion of the fingers, opposition of the 
thumb, and various morements in the region of the 
face. Posterior to the central fissure, stimulation pro- 
duced Finger-serantions of « complex ature, analogous 
10 those preceding an atiack ; and a ite lower dows 
vague and diffused sensations of warmth {n the arc, 
‘with the impression of choking. 

‘The second case dealt with a roan of 44, suffering 
from atacks of facksoniaa epilepay, often limited to the 
right hand, with an aura chatacterced by 2 senastion 
le an electric shock running between the Hite and 
ing fingers. A high lesson was discovered, beneath 
‘which postRolandic excitation gave seasations of 
‘touching or ‘stroking on the fingers or on the handy 
according 0 the pots stimulated ; sensations were 
focated 1s the index finger for an excitation opposite the 
‘motor points governing the flexion of the thumb. 

Tn the cage of Cushing’s frst patient, the operation 
constituted a true physiologual experimest ia localized 
extirpation. 

‘inthe course of the operation an incislan bad been 
made, with local figeture of the veatels, along the 
‘ascending parietal, parallel to the Esure of Rolando, 
in the region where electrical stmulasion had produced 
sensations st the level of the liste Sager. This was 
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one because a twitching of the late Snger ad occurred 
during the seizures. In consequence of this stricly 
localized minimal Incision, sensory disturbances were 
‘pote jn the two last fingers and the ulear part of the 





radial side (that af the thumb), or the ulnar side, were 
observed with care Gurly frequently during the war 
connection with minor festons; and thin fact caused 
some surprise, since it was supposed that the cortiou 
Representation of the Kimbe must be encly segmental 
‘he fiagees being all juxtaposed atthe same level of the 
adcending parietal.” a realty the motor points nificod 
to show that the thumb and index finger are chose t- 
gether at a lower level than the last fingers. ‘The 
Fanctional grouping say, (a a parallel manner, be more 
atvetly responsible for the sensory projection of the 
inteznal and external surtaces ofthe limba. 

‘The hypothesis kad been put forward, as exrty a8 
1906, by Russel and Horsey,* who, adopting. the 
terminology of Ross and Paterson, were surprised 10 
find that there was foreach lisp « * press half (he 
tadiat half, for the tod, innervated by the higher 
segments of the spiaal cord vu. che fith to the seventh 
corneal), anda “poataxral” half (the ulnar hall, for 
the hand, supplied by the lower segments, the eighth 
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projection from the axis of the Emb {the central fine, 
innervated by the eighth cervical). These authors 
‘noted that tactile hypo-sthesiae and *atopognosias 
(Gisturbances of localisation) may behave in an alto- 
gether different way in the pre-axial snd postaxial 
ograns ; and they concluded that there was something 
fike an echo of spinal representation in the cortex, 
where a very distinct projection of the two halves of 
the Fimb occurs, The siderxiat line, which ix differs 
entlated, serves a a landmark from the point of view 
of movement! 

‘The vaguer idea of a double representation, tong 
tudinal and transverse, had been formulated by Cah 
ligari, who made a collection of cases of cerebral 
amathesia af « longrtudinal type,” in 19 

It rouse certainly not be sappoved that the entire 
face of one side of the body is represented with its 
fxact form in reverse order on the post-Rolundic aren 
of the opposite hemisphere. The peripheral receptor 
rneurovas become associated with the neurones of an 
incito-associative function at the level of the cortex, 
which are almost in oneo-one correspondence with 
‘them ; but the functional relationshyp eauses congerieg 
‘of neurones to be grouped very close to one another, 
which lacitates cheer mteracuion, and the suze of the 
representation 1s connected not with the size of the 
peripheral receptive sueface but with the density of the 
‘primary neurones. This explain the fact thatthe hand 
occupies a very important place in the cortical receptive 
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area, since distinct sxasory elements corresponding 10 
the cutancous surface are very mumeroun? and. the 
inesthetic sensibility of various artiewations also plays 
ita pan. 

“Though not complete in detail, the main tines of the 
receptive map of the sensory cortex are thus known, 
We know by the hemanaathesins which genetaly— 
‘but not always, espeialy in lating form—aecompany 
motor hemiplegia and which can als, choagh more 
rarely, occur alone, that the cortical lesion involves 
‘anvory defects. We use determine the ature of 
these defecs either 1m a complexe balf of the body or 
in one art only, particularly to one Kimb (brachial 
fr crural sensory monopiegia)» and sometimes. in & 
segnent of a lizaby usually therefore at ls extremty, 
For the extreity, being more extended, in more vulner- 
fable, and since # allows the most delicate and elaborate, 

nd consequently the mom vulnerable, forms of scnai- 
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Dility, ean alone reveal incompleta and diffuse dis- 
‘urbances, undiscoverable ia the region of the upper 
Part of the Limbs, whose sensibiicy remains more 
emude. 

‘Wahout providiag iejuries as Fimited as those that 
cas be produced by the scalpel, wounds due to pro- 
jecuies baye, much more often chan the babitual 
accidents of human pathology, caused pure and Jocsfized 
sensory disturbances, and ave hus confirmed previous 
views of the xensory topography of the cortex. 


14 Tepagraphie Relations ofthe Various Forms of 
Cotameoes and Deep Seasshlty 

Psycho-physiologral analyors has Jed us to dise 
Anguish the independent forme of cvtascous sensibility 
‘and deep sensibly, We shall retain the following? 
touch, properly spanking (eataneous to a ight pressure), 
asd deep touch (pressures excrasiog thei efect on the 
subcutaneous regions, che muscles et) thermal sen 
‘ty for cold and hea, both cutaneous ; the so-called 
pamesensibilny with distinct forme for packing, baraing 
and bruising (eutancoss and deep); seasibiitytheoogh 
bone revealed by vibratory stimuli and fimily the 
sensibility knows as lunsethete, or arthro-museular 
{movements and resistances). 

‘The sense of postion and face disesimination,w! 
imply complex reactions, are often lao treated as forma 
ofeiementary seabiicy, 

How do the various forms of seastility, whote 
dependence is shown in the conduction paths of the 
taedullary bundles and in the relay sations, behave 
from the point of view of the copogmphy off cortical 
representation, 

Tn this respect a clinical view of the character of 
anzethesias of corneal origin would seam (0 imply a 
veey Incomplete representation. 

‘Verges, fa 1905, ca the evidence of forty cases, twenty 
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of which were based upon sostomical examination, 
slated that after lesions of the cerebral hemispheres, 
[pain and the thermal sensations were litle affected, 
that the tactile sease was affected ‘qualltauvely 9 
pparocular, chiefy from the paint of view of localmaton, 
that storeognasse called "active touch '—was constantly 
ddimimshed or destroyed, us well as the sense of position 
(the iden of position ‘of the fingers}; Snatly chat 
‘alvpzsthesia,’ that is to say the absence of sensations 
cof movement, was the rule, with persistence of & 
‘generalized tensation only” 

‘On the other hand, Dejenne desenbed in 1914 2 
“sensory cortical syndrome”? to which he returned 
With Mouzon, in January, 1915, in connection with tio 
wae casea: this syndrome was chancteriacd by the 
complete or almost complete integrity of the tacule 
frome, the iateyerty of pain and thermal sensations, 
perfect or alowoat perfect preservation of sensation through 
bone, contrasting with a marked detenoraven of the 
sense of tachla diserrmination and of the sense of 
Position, and a constant asterrognotis (or loss of the 
‘mctile appreciation of form). 

‘These concordant clinkal data suggest « conical 
representation almost entirely tnmced to kingsthetic 
snnsabligy, 

But the war cases, which moltiphed cortica) anes 
thesias, showed that the ‘'sensory cottical ayndrome” 
hhad by no areant an absolute value. And, towards the 
end of 1915, Deyecine and Moczon described a 
type of sensory cortical syndrome” almost the opposite 
of the fest 

Having myself studied io some detail several cases 
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of cortical anesthesia resulting from war lesions, one 
of which was a very good example of pore hemian- 
ceabesia, 1 prepared a summary of typical French 
buervations durieg the war, though they were un- 
forramntaly 23 a rule inadequate a3 regards analysis 
of the dimurbances, 1 also eadesvoured 1 estate 
the fecquency and intensity of the Injury to the forme 
of sensibly and tothe elementary modes of pereeploa, 
Otten coafounded withthe sensations themselves 
‘Ataibuting to each senaton a corficient running 
from 1 (considered mortal) to $ (comple disappear 
saace), the mean coeficieats of the observations collected 











Senation. Supecficial Touch. 
Deep Pressure. 
Heatand Cold 2. 
Pains. 2 
Vibration throagh Bone 
Appreciation of Weight 
Perestion : Tactile Digcrienination 
‘Tactile Localisation - 
Postion 2. 
Smrmognosis | a3 


‘Though these statistics are only approximate ead are 
‘generally based on rather rough climcal examination 
the digturbances seem, on an average, to affect all 
forms of elementary sensibility and perception; but 
the sense of position is mast often and most completely 
affected; it fs only execptionally normal. 

‘Thermal sensibly and sensibility to pain are the 
moat Frequently unaffected of relatively unaflected, but 

2 6f M, Poo, Lx semen des inabutoes seo de Tere 
te eputome sent evel” Mamar ae Hine 119. FP 5. 
Frathpebbaons of wea coms se Di dt 2 gt 
pableooonas Jn anne widely oto the wei my ao 
avewent (Gf Wom fiw wr oe p90 Rowny, Cte wd 
(rat tr er 35ih 3, De Sac, aoe itor, Spe 
Sstpr Bemactonie, Ball howtos as arm oem meso) 
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contraty to Landberg’s* statement, this need not always 
tbo true; and besides, ws should note that sensibility 
10 pal is generally explored only for prick, which is 
significant, 

‘More careful examinations have bet mace, however, 
by Head and Holmes sn four cases of operations on 
rumours ia the post Rolandie region! 

‘According 19 thew results, in carta anmuthesia 
tou is not affected: there is only great variability of 
sensation, with a considerable elevation of the threshold 
‘under the inflvence of fatigue through repetition of the 
‘tests Seasbility (9 pain i not in the least affected, 
A the threshots for pick net wolied. Thermal 
sensibility to hot and cold ss only « Ine leas delicate 
(calargement of the neutral area}, but notin a constant 
way. The appreciation of posture and of movement 
fs frequently disturbed, especially at che extremities, 
Localization is often Tess exact, and delicacy of dis. 
cnmination is always parailel 10 x. Appreciation of 
weight generally has a wade mergin of error. Pere 
eeption of ale und form is only abolished when the 
sense of poature and tactile sensibility are affected at 
the same time. Rough and srscoth continue 10 be 
‘weil recognized, but not fine texture. Fisally, the 
appreciation of vibrations may be diminished, but not 
abolished, 

‘These conclnons of Head and Holmes were adopted 
by Monier-Vinard in his Interesting report on ances: 
thesus in cerebral hemiplegia at the congress of French 





























aliealsts and neurologists at Puy in 2913" 
From the detailed examination of tbe tesuls of Head 
and Holmes—which give ut n0 information at all con- 
‘cerning the slementary sensations such as deep pressure 
‘and pain—we may infer, asa whole, that there was an 
hey te Senelancrages tp sate Hemp” Detehe 
Laine fur Herston, Fe SR op apt 





6 ‘THE RECEPTIVE FUNCTIONS 


unequal but very general injury of the various forme 
‘of sensibility ; and these auzhors explain the natare of 

jury by un stiracdive hypothesis to which we 
shall return. 

Prickly pain slone seems to remain, and there is 
apparently a peedominaace of the disturbance in the 
‘appreciation of posture and of weight, surface and 

tory teneibility being lees adocied, ae In the 
uyndrome of Verger-Déjerine; with this diference, 
however, that according t Head and Holmes percep- 
tion (discrimination, localization, and stereogeasis) is 
not invariably disturbed. 

‘Since that time, as a sesolt of a very careful expeti= 
mental study of parietal war lesions, Head has been Jed 
to a somewhat diflerent view, and now admits only 
1 los of perceptive functions in cortical lesions, He 
dutinguisbes three special functions spatial apprecia~ 
ton, graduation of intensity, and recognition af the 
nature of the excitation (shape, sie, weight apd texture), 

‘We aball return to this wew, which requires certain 
reservations, 

In act, numerous war obsorvations have shown that 
the sensation of pricking itself i fairly often affected by 
cortical lestons, and that sometmes (second cortical 
syndrome), supectcial sensibiiny, particularly thermal 
sensibility, 18 almast exclusively diminished or abol- 
Iahed, In 2 case where the cranial parietal bons was 
broken in, Gerstmana records peiz-heat anuesthesta, 
imited w the vies region of the band, without 
isturbance of stereognosia asd kinmabesia in the 
finger-ups.! 

In an experiment on a vary limited lesion produced 
by a surgical opecauon (Harvey Cushing), there was 
theemal hypo-algesia and bypowsthesia, and as a 
‘consequence an exclusive disturhance of superSial pain- 

11, Gumi, “Dia. Plt oa nome Sebtntorng ome 
mente Gunton ekige Hemera Sade” eit 
Sr tet fore am Wan IV, 
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fon half the hand, with toss of ‘inns 
thesia, however, but oa the litle ager only, This 
observation is of great imporizce, for it establishes 
the close interrelation ofthe connecting seurones ofthe 
various forms of sonsibilicy in che representation ofthe 
rstablished somatic regions. The frequent disturbance 
ff Kinasthesia in cases of parietal injury, behind the 
ascending partal gyrus, also support the Idea of « 
distinct topographical localization of deep sensibility, 
which Is maintained by pupils of Piee Marie, such a2 
Chatelin, and to a certain degree, by Mme, Atnanasslo- 
Beaisry.! 

But the fact thst, in ceeebral bemiplegiaa, deep 
seasibitty,? kinaeathesta, is 00st commonly. Fajured, 
carmenyincvs «gree vleereiy inthis frm, 
‘which bas often been localised in che fostal region, 
at least in the preRolandic convolution, because ite 
fisturbance accompanied injuries ot involving the 
ascending parietal convolation. 

Tt need, then, cause no sucprise that in parietal 
traumata ve find, as a distance effect, a sight injury 
in the powcentral area, prodecing 3 duturbance of 
Kinesthasia. Besides, pariew! lesions stem to sojure 
the association path coming from the sensorimotor area 
land the coordinating reoapuve ceates, wo that the 
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cof certain centres ig mare ar less seriously 
disturbed. The fequent confusion of elementary sensory 
‘excitation and complex perceptive judgment, isplied, for 
‘exumple, ia che idea of « * sense of position,’ jeads ue tx 
cansider defects in the associative functioning of the 
parical ara,! the area ofeensory thought, as disturbances 
of the receptive station. 








ig 8 The archtectane ers of Brobenae enera]toftce 
“of te ket eeapers) 


he sary os os pot ane crn. 


At remains to inguire why the diferent forms of 
aenaibituy may be dissociated in this manner in cortical 
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fesions for in ganeral this dissociation reveals.a pecsliar 
valeerabiity of the kinesthesia.' 

Tt {3 possible to suppose that the variation in vulk 
nerability is due to difereaces io the situation of 
the connecting nesrones conaected with the different 
forms of senility. But though we know that the 
whole ascending parietal convelution corresponda to 
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‘cortical structure which is p0t found elsewhere and, in 
‘particular, is very diferest frome that which characterizes 
the motor acca of the ascending frontal, aad though 
‘wo also know that it represents 2 highly iadrwidualid 
structural area, we are not yet in 2 position to make 
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preciac differentiation or localimtions sa t0 depth. 
Experiment on the sonkey, whea the methods of 
sticznlation or of ablation have been peciected, wilidoubr- 
‘ess achieve this. 

‘At present we hare only hypothests based on an 
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‘interpretation of anatomical structures. Ramon y Caja 
‘would place the receptive apparatus for pain, touch and 
‘temperature m the layer of the medi sized pyrarmdal 
cells, whence sensations would pass by special tracts 
‘nto other areas, where they are organized as memaries.* 








Wi 
Win 
Kei 
wou T 
jaa’ 





Fro 11 Unageam ofthe arehaectnic f the motor cote et) 
‘od the eexary cones (og) atte: Braden 





roy re te pt ecole eas Yd 
‘rm sla un dep, tyr IV meen pene pee 





‘The peychological theory :# questionable, and the 
localization cannot in any cast be admitted, since these 
recoptions would occur tn the ascending frontal oot 
‘volution, which has an exclusively motor function, 
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Rouvites, in an interesting essay on the cerebral 
ores calls aeatin te tporanr ofthe rama 
layer, which 18 absent only ia the motor arce, 

Tr well elinet tet comm cies aveieg 
the layer of large pyramidal cells: these granules, 
according to him, collect sensations ‘and transmit 
them @o the sensory cells proper. in fact, itis in the 
(gramules thar the projection Sores which bring in the 
fentory impulses terminate, and the prolongations of 
these small el 











pyramidal cells. In the small and ovedium pyraidal 
‘calls would be grouped elements simultaneously per 
ceived, in such a way as to occasion & judgment of 
recognition. In fact, the close interrelation between 
prolangations of the vanous cells, and collateral of the 
projection fibres, atlow very rich asvocintions, 
But the author's conceptions of function aro singu- 
arty inadequate, 0d x 13 impossible, at present, 10 
rely upon them as a basis for an investigation of the 
rile attributed 10 the different cellular elements in 
‘ronnechon with oparatioes which can hardly be regarded, 
ts canned to the faye of es tn oon mall arn of 

‘We would only note in this coanection the consider: 
able area occupied by the third layer of the cortex, 
containing small, medium and large pyraidal cells, 
above the fourth or granular layer, which 1 also very 
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highly developed. This suggests the posmbitty of 
‘specialized strata for the connecting neurones influenced 
by different receptive paths, so that the symptoms may 





in vulnerability ig related t0 the nature of the con 
ing neurones, to their owa sietabolism, rather than 
to their diferent suvation in the depths of the cortex, 
Mf indeed these various groups of neurones are not 
yortapoged in minute ialets, rather dhan superposed. 

Tn any case, the reeaption of all forms of sennblity 
undoubtedly occurs at a level of the cortex which 
‘corresponds toa defimte area of the body, and there are 
na groupings for different forms which can be macro- 
seopieally isolated, since thelr unequal susceptibility 
‘ovcagions variable dissociations alter cortical lesions 








3 Perwptive Faactions and Recptive Co-ordination 


Perception is more affected than sensation by cortiaal 
lesions of the sensory area. But s st Jegotmoate to make 
‘a radical distinction between sensation and perception? 
In realty, any impression whatever implies a perception, 
of varying precision but undeniable. if 1 am touched 
‘on the ight arm and J feel something, ! can at least 
indicate the approximate region of the body involved, 
if not the exact place of the contact. I da nat confuse 
tha foot with the heed, and I am eure that se & matter 
tf @ contact, not of am odour or a ight, even without 
being able to state the exact nature of this contact. Ag 
soon as a sensation is definitely felt, an exctiation 
received really 15 cccastoning an associative reaction, 
which eludes the evocation of representsuons and 
‘verbal symbols, the taking of attitudes, and, ifsenessary, 
motor reactions. But whea we spesk of pereepove 
funcuon we are referring to high degrees of this funct 

cof elementary thought, which have become delicate and 
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exact, 28 
which sre never absent if there is really = definite 
senastion. 

‘Now, just as finely graduated movements are always 
rendered impossible by amuries of the incito-mater 
region of the cortex, so wrth lesions of the inciton 
arsocative area itis the precise and Gncly differentiated 
fevocations which are the firs to be affected and the 
ast to reestablish themselves, provided these lesions, 
while causing more or less permanent “fuschonal 

iaturbances, have not involved deSnice destructions. 

If & pointon the wrist of the right hand is touched, 
land then another very near it, and af the connecting 
neurones excited in the cortical area each bring inte 
action a definite associative circuit and accurutely call 
forth the appropriate representations aed reactions, each 
ff the pounts will be percesved as distinct from the other, 
and will be localized with fair success by a gesture oF 
1 description in visual terms. 

In onter that these Inghly dhecriminative associations, 
may be possible, ere rust be xe the ihtercomnection 
Of the neurones a sort of exact synionization berween 
the nevranes af the circus, in conformity with con 
clusions which oeramly seem to be implied by the 
latest. view of elementary nervous funcnoaing, ia 











Hut when even a slight disturbance occurs in the 
functioning of « neurone, there 12 an alteration in {8 
fawn appropriate conficent af emission of smpulses, 
and tins alterauon, correlated no doubt sith a modhfica- 
tion of metabolism, will show itself in ts relations with 
the other groups of neurones: it will no longer be 
selected, as it was before, and it will act in an 





‘unquahfed way with a more intense operation on the 
‘various groups of neurones; = precise redirection of 
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associative impulse will mo longer be possible. 
‘Thereater, localization will become uncertain and dis 
eriminauion will requite stinmht which are 90 fat 
removed that the corresponding conaecting neurones 
‘aan no longar so easily intermingie their respective 
libdirected evocations, 

Tee clear, than, for « given category of sensations, 
that #0 long as what we aall crude seasibuluy is not 
‘noticeably dimimshed and the usual intensities of excita 
‘on are still capable of provolang a response, perceptive 














mode of sensibelity may sometimes remain suficiently 
unaffected for even sts peroepuve funcuoning 10 be 
sanuctory — for example, discrammation between two 
cutaneous contacts or tw hot ur cold stimulations etc. 
‘On the other hand, analogout perceptions result frow 
different forma of sensibility: discrimination between 
‘wa superfical contacts may be difficult and unqualified, 
while that between two painful prick eomuls rommnne 
Aelicate ;localtation of a light contact may be unceriara 
‘while localization of a deep pressure is stil facly 
accurate, 

‘An examination of the perorpuve fonctions requires 
‘experimental preceutions rarely observed with auficient 
care in chnieal expenments, 

Finally, there are perceptions which require the 
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participation af atleast exo formsof sensibility; namely, 
perceptions of abape, in active exploration with the 
Singers. I recognize a cylinder which J feel in my 
‘band by the even pressure ox the pulp of my Gogers 
‘whes f soll it, while my kinmahetic sense giver me 
Snformation concarsing the movements chat 1 make 
in causing it to roll. This oomors when 1 roll it ip 
fone direction, but when I try te make it roll in a par 
pendicular direcnon I fall, and am aware of it: T find 
2 single contact, I draw if towards me with a slid 

















a new homogeneous surface, which 1 explore. When 
the impressions appear symmetneaily the same at both 
‘extremities, all dus complex whole arouses the repre 
‘sentation of the eyhiader. 

But if my kinastbete impressions beoome very crude 
for arm almost abolished, my awkward exploration, 
though my eile sensations retain their delicacy, will 
not allow & sauustactory identification, I may sometimes 
quess correctly, but T shall make ertors. If ray tactile 
sensibility alone is allected, T can stil, even with erude 
impressions, obtain very exact ideas of form, $0 Jor 
as my kinasthetic sense remains dehcate, especial! 
sensations of deep preszuze supplement the superficial 
contact. Butif Iam completely deprived of tactile sensae 
tons and semations of pressure, I shall no longer per 
ceive forms. Also stereognosis, the perception of form, 
cain frequently be diminubed or abolished in cortical 
Jasiona which sometimas—indeed, utually—involve the 
ass of kinsesthesia, and sometimes the lose of tactile 
senubility, when the two forms of sensibility are not 
simultaneously aGected. But, sn certain cases, thas been 
noticed that stereognosis alone kas boen abolished, and 
its abolition bas been connected with certain parietal 
lesions. Is there then a stereognostic centre, analogous 
to the centres of elementary sensibility, as ocrtain 
authors think—Senise for example, who, moreover 
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would place it in the ascending parical convolution ?* 
tis certainly (rue that stereagnass is often lose exact 
in parietal injuries, without lesions of the post-Rolandic 
recepnve convolution, and 1s generally socompasi 
by very litle delicacy of discrimination and tactile 
Jocalization, 

‘This might be simply a distance effect on the receptive 
area, a shght injury reappearing io the most delicate 
land susceptible pereeptive functioning. On the other 
und, 1 15 certain thar the parietal region 1s that of 
‘the asyocition paths emanating from the receptive 
station its there that the association circuits include 
the greatest number of relay neurones und switches. A. 
Cortical lesion in this region must therefore necessacily 
provoke in these association circuits a disturbance of 
*uyeisle thought,’ and hence of spatial representation 
‘of the skin and the power of recognizing shapes. 
"This does not mean that we may locate there the 
‘oentens’ of perception us distinct fom tbe centres 
of sensibitty. Perception a w complex dyoume act 
which is nat readily located , but the dynamin bas 
fa support, and an injury 19 the chef nerve tracts 
in a given region will weviably prodece functional 
inturbances. 

But 26 there nothing further? 

‘put into my hand; T say 











ately, And, fl analyse my imprewuons, only do 50 
aterwards “Ths a5 2 ‘gzosis, the recognition of a 
cammon object, as distinct {rom ‘stereegmoti,” the 
perception of shape, though they are commonly con- 
fased. And, 1m fact, in certain cases the shape is 
‘correctly perceived and described, while the ebgect is not 
recogmined nor can sts name be recalled, and rt is even 
impossible to indicate, by gesture or by appropriate wes, 
that its practical amplayment and purpose are knows. 
But at other umes, with very defective perception of 
* dant Beets, 18, OLY, op. ak 
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shapes, common objects are indicated, successfully 
‘guessed ! and correctly handled. 

‘Here we are far from the sensory ares, and are 
watering the intellectual area: the selective associative 
reaction, aroused—somenmes erronegusly-—by various 
sensory signs (the coldness of dhe metal playing an 
important par, for example, in the perseptiun of the 
key) and characteristic of the concrete idea of the object, 
1s easier and quicker than the pereeption of sts shape 
constructed on a complex synthesis of immediate im- 
‘pressions. 

For these common objects isimediately recognized 
and automatically named—though confusion is often 
easy—we must adout the existence of a co-onfinating 
station which is quite ready, under the influence of 
certain definite stimuli, to put inte operation the usual 
rusctions, a word, an action or a posture, An inyury at 
the Lovel of this co-ordinating station would thus involve 
1 pure ‘agnoma” and ‘un agnose apraxia,’ the incapac- 
fty to make the movements required for the banding 
fof tn object (pen-holder, scissors te.) but only boca 
the object is not recogaized ; and all this cars without 
sensory disturbances, with corzect perception if the 
incitowmociuve area is not damaged, and without 
motor or general intelectual disturbances." With 
regard to the enact location of this gnosic co-ordination 
‘naire (which would be a true ceatre of perception oF at 
least of symbolic perception), the data relative to pure 

ygnoaias, unfortunately very rare, suggest that it i 
situated in the partetal region of ane hemisphere only, 
‘usually the left. Gnonec érsorders frequently accompany 
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general distorbances of symbolic thought of which 
general aphasia is the most chrous manifestation, and 
also certain disturbances of verbal symbolic coordina 
tion upon which we shall have more ts say when We 
‘come to discuss the cerebral function of language. 








4 Ble and Signrfennce of Certed Reception the 
“Sentorsater Cyele 

When a sensory excitation reaches the cartes, st has 
already ontored ito connection with a series of super 
posed centres of reflex assocuation and has called forts 
(Rroups of appropriate local or general reactions, con- 
nected with the cycle of vegetative life or even on that oF 
fotegratwve acon. 

IEC step into cold water, { fool welledefined thermal 
sensations ; but before calling forth dhe assuciative 
reactions and reflexes of recognition, the cutaneous 
‘excitation has aroused at the level of the spinal cord and 
the bulb vaso-motor and thermogenic reachons } the 
‘blood-vessels of the lower limb have undergone a rel 
tively mtease constriction, the production of heat 
Liberated on the organism by the liver and tie muscles 
thas been increased and a bristhog of the hairs has 
produced ‘gouseilesh.” All these mancfesiations wall 
[Persist even when I do not perceive the cold, and even 
‘though the intellectual reaction, the registering of the 
‘experience for the future, be lacking. In the absevoe 
‘of any transmisaion to the corncal centres of excitation, 
Uf the foot ia dipped soto boikng water, a retractive 
movement will occur in the lower limb, and if es kept 
there, movements of the ether lum, of motor agitation, 
‘will succeed. 

‘Lat us nate the behaviour of Dusser de Barenne's 
cata, with the cortex removed but the sub-corvesl centres 
and chateaus mill tact they withdraw ther paws from 
‘old of hot water, but oaly when the water 1s very cold 
for very hot, and after 2 consulecable time; they react, 
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swhen their har is touched, avoiding ax abstace, after 
several éays of adaptation direcly their whiskere brush 
itz they walk conmectly, withowt ataxia, move ther ers 
fn response to 2 whistle, and protec: themselves when 
pinched, but awkwardly, wis faulty localization. 

‘Thus wath & miaimim of precinon in the rescton, 
hic remains momentary and ceases with the stamalsa 
Instead of influencing the later behaviour of the enimal 
ithe decerebrate cat presents responses which ate 
not only vegetauve bu also integrative, not only paral 
‘ht aaa genera 

‘Whather this implies paychieal activity need not be 
Aiscussed, sf by “poychical” we understand a conaciont 
reverberaboa-~for the problem is insoluble. We cen, 
Rowever, afiem thar it dors not involve association, 
with that awakoniog of imagery, that complex elabora 
tion of reactions, which amy be regardod as characteristic 
of paychueal Ife. 

‘We say assome, therefore, that these sub-orteal 
sesponses temara just as foreign 10 psychical hfe, (9 
thought, at the thermogenic and vaso-motor reactions, 
and that, furthermoze, wheo cortical functioning i 
fengured, an tahibiton of these responses allows only 
the precise and elaborated reactions of the fi 
to persist. 

‘Bt another quesoon arises, asa resolt of the class 
experiments of Head. Are there not among the sens0"7 
excitations thatarguse unqualiGed sub-corteal responses, 
some which, instead of eating 10 the receptive conee 
‘of the cortex, case atthe lower invel, nd yet are the 
object of Knowledge? Could the knowledge of these 
sisult occur at this subcortical level? This Head 
‘geome &> xamumo; bat knowledge at once implies & 
certain associative rection, a direct involvement of the 
irite of the higher area. Hence it seems certain 
that the thalamus, where some receptive inpulaey 
terminate, must contain assocativly incted neurones, 
lesa gurcerous and less susoepubie 1o finc shades of 
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evocation, but entering into relation with the whole 
Intllectoal area of the cortex. 

Justas there ace direc relations between te associative 
area and the incxiowmotor necisi of the intermediate 
ovals without passing through the incito-motor station 
off the cortex, which are reveled by persistence of 
‘voluntary motor behaviour afer the destruction of this 
last station, 20 we may assume that there are direct 
relations between the subcorscal receptive mucei and 
the assoelative area, and not passing through the 
cortical ceceptve are. 

‘And, in fact the destruction of the receptive station 
of one he:sisphere fails to suppress completely evther 
dhe inmedutr reactivity, or even the imowtedge of the 
gvtaneoss or deep seatory excitations, as shown in 
‘verbal reachon or adaptive behaviour. 

Perhaps eves the real fous of seasbitty might be less 
i Unere were not certain possible distance reverberations 
from the terminal exhaustion, reaching (0 the nearest 
of the lower levels 

‘Minkowska's monkeys with the ascending parietal 
convolution removed, and sometimes the rest of the 
parietal Tobe as well, showed a quantitative but more 
‘expecially a qualitative dimmmuton of the tactile sense, 
(of sensibility to cold and boat; the thresbolde were 
‘higher, the perceptions cruder, and the localization 
incorrect; kinwathetic sensibany was disturbed, but 
sensibility to pain was hardly affected, and in particular 
the localization of the painful excitations rematned 
fairly exact. In the case of man, in the most vomplete 
cortical bomianesthesia, strong pressure 15 still felt, 
there is amurrnass of intense cold and excessive hex, 
while scasibuity to pain—though it may be diminished 
cr retarded, often to a remarkable extent—is cever 
Abolished, especially for stimsli other than priclang: 
(inching or bursing?. 

‘We must then assume © sensory knowledge which 
oes not imply that the connecting ageotsof the oortial 
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receptive are enter the circuits ofthe associative area, 
‘eres of anvosction paths Baking te thames with 
diferent levels of the cores, and others, inversely, 
connecing the cortex tothe thlamas, make this direct 
felstion astorsically possible, mn addition wo te eytem 
Of projection Steet which conducts sensory impulses 
to the comex, where they are themecves tanamited 
from neurone to neurone at the difret k 

‘flex co-ordination kee 

low then dove Feud coneive ofthe 
thalamic and worical recepaon in the dierent form of 
sessitlity? 

‘Without entering ioto the deals of the fact which 
‘he has recorded with such force and originality, ler us 
briefly Indlate the main liner of the system which he 
bas graduilly elaborated thoog we ball not be able 
to aceep iti ft acrety. 

"The hts have emerged fom an experimental analysis 
‘conceived on purely physiological lines—of sensory 
<hstortanoes die to igunes of perphera! nerves spinal 
fonducnon tracty bulbar tracts and subcortical cen, 
Sod of he cortex torle™ 

Injuy of = pectpberal nerve reveals curious dis- 
tocutions of ennbley which # bold oxpeciment—since 
repeated by various physiologitie—esabled Head to 
abeerve very closely. A tensory nerve of et forearm 
‘was divded (ihe extcral cutazeous nerve, and the 
Zupecica! branch ofthe radial}, and during the exper 
iments conducted by his collaborator, the late W. HL. Ry 
Rivers, 2 well-known psycho-physologet, he noted 
the fara state of sensi In the area rendered as 
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‘asthetic and its neighbourhood, and then the rages 
of itg retum during the nerve regeneration. fie dis 
Ungulshed, besides the deep sonsibihty to touch chet 
persisted despite superficial anesthesia, two types of 
‘cutaneous seasibulity, *protopatioe’ and "epicritie?” 
Thus heat and cold can be felt by either aysten, 
Protopathie sensation—the frst to reappear duting re- 
covery-—requites a very great difference in temperature 
between the stmulas and the akin the seasatzon evoked 
4s very palnful and dise, and badly localized 5 heres 











tprcritc senaiblty bas sot yet reappeared, is painful 
and even intolerable cheracter provokes vigorous re 
actions. 

‘Sensations of haat and cold subserved by the epicriue 
system are evoled by slight diferences in tecperatare 
‘The sensations are indiderent, well localived and elie 
cxtely graduated. 

‘Cutaneous exctaton with the polnt ofa needle, when 
Protpathic sensibility alone has reappeared, produces 
salvo a vague and dilfase impression, very painful and 
bucly’ fealted om the cher hand, afer a ret of 
eplens senstuiny, che epatact wy accurately localized, 
Aiserimination between te contacts of two necghbOUriNg 
points deticate and the pail impression is, to sore 
‘extent, inhibiced. 

"The conductors af the two varieties of senatbiity are 
Aistnct in the wala mervestem, the protepathie con 
ductors behaving ia a diferent way, during recovery, 
from the epierte conductors 

Tn the spinal cor, a rogrouping of the sensory tacts 
takes place ; the conductors of the thermal sensations, 
cpreruic and protopathie, ace reunited and travel to- 
ether, and mn theanal anmsthes fr cold or beatalone, 
{OF for bots heat and cols, we 20 ionget find the feature 
‘Which we observe in lessons of the nerves. 

(On the other hand new features appear eplcrive 
sensiblity travels by diferent paths from discriminatory 
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sensibility Qs the appreciation of rao point) sod from 
‘eraogoosis, with waich the paths of deep kinssthetc 
sensibility are related. 

‘the brainstem and the thalawus the features of 
peripheral peotopathic and epieriie sensations renppets, 
and new characters are fosnd i epierite act send 
biluy; the appreciation af roughsess and localization 
may be separately aicred. 

‘The trainadion af the various sensibilities confine 
the di 3» Epierite seusibiity to hot nad cold, 
‘which is not dsecciable, epicride touch, dcrmisatory 
and stereoguoatic seesitility, localwabet, and kine 
‘eathete sensibility ascend as far as the corte. Prov 
‘wpathie sensibility to hot ard cold, cutaneous pain, deep 
pols te weno spymceien of raghven and te 
fapprecation of vibration theough bone, pass 
then Ge lamar Wes pup ted dara 
matically — 

















anthough we were deahng with elementary sensations, 
and introduces complex paeeptive fasctions whk’ 
‘would cever be supposed to have medallary ar bulbo- 
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mesencephalic conductors: discrminstion, oF stereo~ 
‘gnosis, localization, and the idea af roughness or texture 
of bodies, Such disunctions ace based on the inter 
Dretauon of certsin digtustaaces (parscularly in Brown 
‘Séquard syndromes’) which by az means bear out the 
conchuston that Head bas drawn from thes. 

‘On the other band, nucerous analyses of nervous 
tesions during the war and repeated experiments in the 
autosection of sensory branches prevent our admitting 
Head's protopathic sensibility in the exact form he 
thas given i? 
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From these results we see that beyond the hyper 
algesia which appears. in regions deprived of their 
normal innereatin, either ar the baginniog or st 37 
carly stage of rogenerazon, we can give no endence 
of really distinct protopathic senstatty, 

‘To sum up: there ina pain sense which in called forth 
by extreme heat of cold (Boring), which corresponds to 
Head's protopathie senaibiity and is a sensibility 10 
burning of a epecite character there m also a deep pain 
fente which irnot abolished by section of the cutaneous 
ferves, and a cutaneous pain sense of prick (nut con- 
‘dering a possible cotsreous seambility to pinching of 
Iiuising) "Hand's observations. are doubtless forme 
‘of pain sense, of rather of algesic ractrity, afecave 
tnd very inecse, sich as 1s covealed ky ‘causalgia’ ia 
peripheral nerve feslons* 

‘And this vague, diuse and intolrable pain-resctivity 
seems to occur in certain thalamie insets, evidently of 
tty mative character, in contequenoe of cerebral sions. 
Hemanasthesie hroughles.on6f thethalames,rterrupt. 
lng the projection tracts which ester the cortex afer this 
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Jag stage, is usually accompanied try frequent painful 
rly the puin emacs disse indeterminate, and 
localised very hadly or not at all 28 fn causelgie cans, 
sed in general is of« very dataasing character® 

"These ala, even if they somewhat modify Head's 
general scheme, ave 18 any cate fa full agreement with 
fhe priacpies on which ots based, The thalamus ig 
ceatte of afiecuve rectly to sensory stizul, wine 
ie corse vs wa apparatus fot discrimfaation? 

Before determining the parca functton of th thl- 
ssicand cortical levels, in he elaboration of responses 
{w timul let uediagearomatre ina revised form the data 
‘atve tothe pre divisions of general sensibility, 
which might be classed, in accordance with Shertng- 
ton's grouping, 13 ‘ propeoceptive,’ when they ove 
information pecally conceramng the modiScations under. 
(gone the organism (punta aesationsorkinmathesa), 
And ‘exteroceptive'mhen they gree information especially 
oncerning an exterior agent (Louch ot temperature). 

"The thalnmon, which in the lower veretrates deprived 
‘oftha cortax enatire the genera reactions of the organiam 
find the elementary mental functona* possesses an 
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lity in relation with the profound 
biological tendencies of the organism; among the higher 
mammals, indeed, it seems wo preserve this rile of 
affective regulation, whose importance sa the bebavionr 
cof the organisa: and mental ile a sa oRen mxisunder- 
stood ; we shall reture to tls point, 
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Normally the sansory excixtoos perceived by the 





considerable. In the mental mecbasiem, thi 
Influence of the subcortical reactioos worl 
negligible, since it is constantly present, And oon 
versely, whes normal equiibeiam: € not disturbed, the 
assocsttive azea exercises a considerable rabibitory 
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influence om atfective reactivity at a tower tevel. We 
‘ust remember, for example, the séle that psychical 
inhibition or reinforcement may play in the reverberate 
on produced by am exciation, in Melt very moderate, 
cof the cutaneous receptors of the armpit or the sole of 
the fot, and knows as Uckling ; both fn our ineclectual 
fraction and our symbolic representation we thus coo 
fase the seosory excitation ite with the entire afetive 
and motor complex which it cails forth 

‘A senantion of * pata’ is also in reality « combination 
‘of sensanon nnd affective reacton—a fact whic 
‘often overlooked, 1n spite of the individuality given to 
‘sensations of pain’ by the analysis of seneory points 
and aiedullary conductors. 

‘This individuality proves conclusively that not all 
the receptors are capable of arousing « painful reacton, 
and alsa shows that cerain receptors, when stimulated, 
Produce x comparatively fotense affective reaction, of 
modviable quality, itchiag oF tickimg—and perhaps 
even nexual ploasure also—constitutng as a whole the 
First manifesaasoas ofthe reooparve systems of puso. 

“Thess recepove systems only eater into thought ms a 
renult of active reverberation, with the sole exception 
of pricking, im which the character of discriminatory 
senantion realized at the level of the corucal area is 
lated from the painful reverberauon (when 

‘pathic 
fuage of nerve regeneration, in causalgia, the irtaure 
thalamic syndrome, ete). in coatradisuacton to deep 
rain through pinching and the izradiabons of burning, 
pricking allows focalratioa and discrimination as exact 
and deleate as that of touch, although the receptive 

luctive syatems are entirely diferent and easily 
Siosociate. 

Tn the abaence ofthe cortical receptve station which, 
hanks to the plurshty of cutaneous receptors at the 
surface of the upper layer of the shia, permits of specific 
associative reactions producing Jocal qualibes, we hare 
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‘nly the indiect information furnished by the thalamic 
reactions to suffciendy strong stimuli, and by the 
agecable or painfal impressions experienced in con- 
‘ection with special stimal: "exteroceptive’ sensibility 
‘becomes a sort of scenes, nod organic impren 
(Cinteroceptive’ seusibity) appear in all cases to ari 
at the comex oaly when translated by the thelaca, 
‘with its own atfcrve elaboration. 

‘When a limb is affected by cortical anaesthesia, ia the 
absence of continuous smal! excitations, i is curious to 
‘ate how far this limb ss forgotten, unkown and caried 
Tike x foronge body, [e appears to be paralysed,t 
although 11a movements remain possible and correct, 
and the paralysis even seems considerably more serious 
dun in cases of hemiplegia without anuathesia, where 
the patent, who is awkward with his Yimb, generally 
‘makes an efort tm use st and is to w cecum extent 
sucoestful. Except under violest stimulation, which fa 
sate, of where the thaiamas recalls to the cortex the 
existence of the limb, nothing reamnds the patient that 
this Limb ci still be made use of. This in in strong 
contrast with cases where the asoputated limb is realy 
alive, through the intermediation of the correspooding 
sensory ares whch constactly impinges on the associa- 
tive circuits of kinesthetic and factile thought, with its 











2 Tham the ‘pete pies Beem ee matind dg te a, 








‘Foomn "Abts be eke penal? Aes Mem 391, LL oy 
Barer) 

fe ay ln that tre pe mal ‘sachs evened font 
mab soe soci neat skew} taba semen te el 
ceed wd the veteery ental of ie eesti tapered 
Ged etree cmce Toca reer Dr coae a wen 
‘Dat une appa Head tee eephamed ton town ie of 
‘ment pores rn ne apc Cahn ets ety 
punt owen, age pny ta Se See mchemen con 





Teniligy ara mapas eovhal benpege (9; None vowrd eat 
Styne hacia cha the nn een 
‘Eon Henri, a, VAD FOL 





SENSORY RECEPTION ror 


memories of impressions. These lear are often aroused 
by the irctavens which i wadergors, at the level of 
te scar, since the nervous conducors have remained 
jn connection with the sperse rece pore! 

‘When cortical anaesthesia accompanies the desiruc- 
tion of the iscomator area, the lim may searain 
totally forgouen, 3 in the case of & monkey reported 
by Minkowski, where he had made a total ablation 
of the right oxntro-pacietal region : "UE not only the 
right arm, But also the heed ofthe animal was rendered 
immovesble," be says ‘for three mouths it sill did 
not make any use whatever of itz left arm, of which i 
neemad (0 be absolutely woaware (le. P. 419) 

‘The activity ofthe cortex is essentially that of sensory 
discrimination. But in consequence of observations 
during the war, made In conjunction with Riddoch, 
Head succeeded in dividing this activity Into » series 
of special functions with autonomy and « very complete 
reciprocal independence? 

Fest of all, he clams, comes recognition of spatial 
relatoas, condivaniog, te thre fellowing. processes 
the power of appreciating direction and amplitude of 
movement made passively, which fa the most debate 
tnd the most susceptible of change: discnminaoa 
between two contacts: and localuation of pote 
touched. 

"Phen follows a graduated appreciation of untensty in 
tacule exatsion, very quickly wbolishod in cortical 
lesions. 

Finally, recognition of similarity snd difference (i 
the sae, shape, weight 20d texture of objects) becomes 
individualized. 

“Tue three fundasnental fnctions of the cortex would 
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seam to be separataly abolished or preserved In cerebral 

‘These ia nothing astovishing in the fact that in 
Aisturbances of perception there may be a predomsinance 
of disturbancas of the geosic functions, in the apprecia~ 
tion of contacts, or a spatial representation. But 
Head’s constructions in the course of his interesting 
‘experimental analysis have litle homogeneity, and he 

confuses purely receptive Injures (cioestbes 

‘information on all passive movements) with 
Processes of intellectual sdenafication and associative 

Hie even neglects the incito-assocmtive 
‘rexptive function of the proyecion centres of the cortex, 
‘and after dealing with discriminion and localization 
1 simple sensations with special conductors, he pro- 
ceeds ta treat them as forms and aspects of & spatial 
fonction peculiar to the cores, going thus fom one 
extreme tothe other. 

Head 1s really concerned less with distinct functions 
than with elementary forms of tactile thought: spatial 
appreciation, graduation of intensity, and finally, know- 
ledye of the nature of the atimsli? The problem is 
‘one of perceptions which give place to more complex 
Identifications, the representation of objects placed at 
the point of excitation, and the reconstruction of an 
external environment, with the support of data from 
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reaction pecaliar w the cortical system,’ correctly 
‘opposed to the usqualified affective resctwvity of the 
thalamus and usefully aualyaed by Head, But it would 
bbe dangerous, on the one hand, to forges chat « receptive 

terealation. of sensory impulses is necessary before 
this ranctivity is possibte, and that Intercalation may 
itaelF be abolished, sometimes unequally scvordi 











and ‘0 less dangerous to derive, trom these various 
types of coracal reaction, new entties 
Auonomy and complex independence, 
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‘Tux infuence exercised by visual impresions on the 
Dehaviourof the higher mazimals ia tousrdetabe and 
tran grey flied the sudy ofthe cortical receptive 
centres of these impressions by the method of partial 
fxtipation, particularly in tha, a contrasted with 
aitne sensory impreasiona, che ablation of the cote 
centres involves the complete suppression of total re- 
edocs which aro manned in behaviour wader the 
intlusncs of raleal yoprenions. 
Expt as regents experiments under unsatistictory 
gene ct wean pone heh 
7 Prana, Cave w comple agreement among, 
paynok ists.’ An animal deprived of rts occipital 
route really blinds ot Blandare into obstacey, and 
does uot react, by movements of the eyes, head or 
teety, tn devwaiy asad Inattaous srl, nor Cas 
iChat the waden approach of the hand® 
"The pup however eats to changes In Ligh, and 
under the sudden leaence of stone LEht, even 
‘thou! the tema induence mentioned by Minkowsi, 
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‘cam produce a palpebral closing, charsctarstic af the 
"dazate reflex” 

‘Apart from these ovo reflexes, which are dependent on 
subcortical relay sranons, all the other motor refexae 
produced by ocular impressions disappear iq the higher 
‘mammals along with the adapted reaction 

Tr hae been poasible to determine the visual area in 
animals, and the projection tracts followed, from the 
retina to the region of the cortex which adjoms the 
‘alearine figure and extends deep inio the opening 
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Of this fisnure. Cocrespondances cin be established, 
‘thanks to the degencration which follows part I 
between areas in the sub-cortical relay contres und the 
‘sucface of the terminal receptive area 

‘When we tur to the consideration of mas, distur 
ances of vision are sullciently evident for occipital iestons 
to have been the object of much anatomical and patho- 
Jogical study ; and during the war partivslarly evidence 
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‘was accumulated and remarkable precision was antained 
in the topography of the retinal projection op the coriax. 


1 Raaptoe Topeqraphy 

Vou Monakow assumed that the projection Sbrea of 
he tetina were seatered in diffese manner 1m the 
fcciptal cortex; and his view represented 2 reaction 
against the extreme localsing thenry? 

to opposition to this, Heaschen declared in his 
remarlable work that the retion wan projected in some 
way, point by pont, om the surface of the corten, that 
the upper edge of the calcarine fasure of one hemi 
apiece coresponded 10 the upper quadrants of the 
halves of tho retina of the same side, and the lower 
etigs to the lower quadrants, the base of the fissure 
represeating the horizontal meridian ; and alsa that te 
Central yellow spot had x special representation in the 
Aanteroe wea? 

"Though his location ofthe macular projection was 
inexact, Henuchen's other watemests ave roocived 
anting conbreaticn. 

‘Just before the wac, {a an important thesis, Monbrun* 
sade a general review ofthe heratuze on quadrant 
Inemianopaia (54 anatomico-cinical observations) and 
reconied a series of seven personal observations. He 
concluded 

hat the conical centte of vision it localized and 

Limited to the calcarine fanure and the adjacent 
conen; 
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thatthe optic radiations arm divided into two bundles, 
independent anatomically and physiologically, 
2 superior and an tafeior 
tat the upper quadrant of the retina oocresponds to 
the superior bundie of the radiavons, and is 
projected on the upper edge of the calcarine 
fret fhemanopoa inthe lower quadrant; and 
inversely 5 
thatthe marulais proyecto’ on tothe extreme posterior 
part of the ealearine area (hemianopsic maculat 
seotome) ; 
that the projection is tke same for light, form and 
colour: a partial destruction of the cortex oF of 
the radiations detersines a constant, absolute 
and defiaite hemianopai sector. 

Returning to the question in the hght of the material 
provide by the was, he shows thatall these conclusions 
have been verified. 

In fact, among neurologists such as Pierre Marve 
and Chatolin, and opbtvalmologiss such as Morax, 
Jn France as well as in England (Gordon Holmes, J. A. 
‘Wilsoa, Riddock, ete), aly (Grgsolo," Pan, Trocttlo, 
te.}, and Germany (Poppelreater, Dimmer, Best .), 

greement ia complete, and the topographical schesoe 
‘may be regarded as well cxabirshed. 

“Thanlea to an ingenious proccss by which project 
which havo eatered the cerebrum in hvang patient can 
bbe succresally located by means of X-ray photographs 
in two perpendicular plants, Piesre Mane acd Chatelis;” 
‘on the basin at fret of 36 and afterwards of 4o new cases 
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o€vimal disturbance due to oxcipinl wounds, wes able 
to exsblish 
thatthe coral ceate of vision is localized i the 
calcarine Sasure and in the adjacent cortex {the 
lower par ofthe cuneus und the upper pat of the 
Tinga lobe) 

thar che epper quar ofthe retina is projected on tbe 
“upper edge of th cacarine sre (nemianopela in 
{he lower quadrant through coral destruction) s 

(hata mite lesion ofthe eortiealviual area, on OM€ 
ide, produces « sotome of a hemlanopete type in 
‘ach bulf ofthe visual Se of the opposite ade 

thatthe macula is projected in the posterior part of the 
area in the neighbouthood ol the tip of the occi- 
pita lobe. 
A litte later, W. T. Lister and Gordon Holmes con- 
cluded from a ry based on a core of cbuervations= 
‘that the upper half of each retina is represented on 
the dorsal (e upper) pact of each visual area and 
the lower balf on the ventral (or lower) part ; 

thatthe centre for macular or cet vision ie loated 
‘on the posterioc extremities of the visual areas, 
probably on the edges and lateral surfaces of the 
oxepial lobes. 

‘The portion af ack upper quadrant of the retin in 
the inmediat neighbourood of te foven together with 
the adhacent part ofthe fovea, has its represetation on 
the upper acl posterior part of the visual area in the 
hemupere of the ame side, and ve ver 

Ta Ge teprescatation of tbe peripheral retina—the 
yellow spot excepted — the projecson of the renal 
‘quadrants has long ceased to tea matter of doubt. To 
each quadrant, the distines projection of each retinal 
foint haa bees ghown by sonal scotoroaa, smal Bind 
[Sas in the two coresponding mtinel quadrant, pro- 

1 .Latreaed Geno Heme, ee 9 eS Matos of 
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duced by wounds due 20 minute shell splinters, which 
destroyed only « minimal zone ofthe visual ara, whase 
‘isuibation corresponds feas to the morphological design 








cf the cortex than to the cytoarchitectonie structure 
(Ellice Smieh’s area senate histologrealy studied by 
Brodmann or the so-called ares with 8 cellular layers) 
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‘But for the central area of 
‘Se retina the question {stuck 
‘more controversial: in fats 

‘complete Lemianopalas, toam- 
ingly due to x destruction of 
the visual area of one hera- 
‘sphere macular vision was 





(generaly unafiected, 
These facts suggest the fle 
lowing bypothesce: either the 





Sees of the macula mix with 
the peripheral Gibres and ex- 
‘tend throughout the sual 
‘area, or even a line beyond 
(Dexerine, von Monalcow, etc}; 
‘or each macula is projected as 
‘2 hole into the two hemi- 
‘spheres, sothat macular vision 
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itself can anty be abetished is corscal bindoam by 
dloubte lesion, just ax odition cinppeacs only a & 
double cemporal lemon ; or Snaly the macula in pro- 
jected in loss vulnerable are, whoch was located by 
Inouye, afzr examination of patients wounded in the 
Russo-Japanese Wat, 12 the posterior part of the 
pital lobe (15) 

‘The exstonce f hemianopsia with the inclusion of 
‘he macula, and, on the otter hand, of double nem 

‘nopsia with persotance of central vinon, of hem 
‘macular motomaia by rated Jenvons of the tip of the 
‘cipal tobe on one nde alone, and Gnally of deubie 
macular peor duc to lessons of the porte of the 
two ocrpialfoboe, has shown thatthe last hypothesis 
trun the only tu one 5 with ths reservation, chat atthe 
tcact contre of th fovea, at the Sion peat there ie 
doubtens x mixing of Sores gamg towards one or other 
Of the hemiaphere, 30 chat te destroton of x aie 
‘sual aex never abolishes vison im this central point. 
‘Thais analogous to what  eaablahed conccrnig the 
median line of separation of the innervation ofthe skin 
by each hemisphere. And the region of macvlar pro- 
jection has been proved to be atsated atthe tp of the 
occipital toe. 

“The fact that che macular centre cccurt inthis wea, 
wiv is stated very low, teat the cerebevm and the 
bulbar level explains tr shght walnerabry, at least 
Incephalie wosndscompatibe with survialy and tht 
reimas trv, although the auriace of malar proyeion 
be lnege, eopeonlly ro elation tothe sallness of che 
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cocreeponding retinal surface, because of the density of 
he distinct receptive elements in the central area of 

‘Basing his opinions in ‘ange measure on his persozal 
‘observations, Gordon Holmes? succeeded in locating on 
the area sinsio, assuming the edges of the calcanne 
fissure to be turned back te disctase the cortex covering, 
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fp walls, the peripheral and macular sectors of the 
retin, The very possibilty of this schematization 
shows how moch our Imowledge of the receptve topo- 
graphy of visual impressions has increased m conse 
quence of the great mumber of occipital war-lesions, 
and how fully the idea of a point by pont cepresentation 
Of the peripheral sensory surface o2 the cerebral cortex 
bas been vestfed. 

2 Gaia Holnen Deri a Fine ty Cee Laan! Bk 
Porn of Opa, 08 1,6 


‘VISUAL RECEPTION = 


a. Relations of the Varsous Formas of Veewal Deuprision 
Unlike smell, vision covers more than one category 
of sensations ; ve distinguish crude sensations of light, 
delicate impressions of chromatic shade, and discret 
ion of form, which is effaced especially by macular 











matter of fict, elementary vision af form 12 
ceasentially connecied with dhe spatial discrimination of 
unequally excited retinal povnts and with distinctions 
between neighbouring areas of light and shade. It 
therefore mvolves # percepuve proces, with graduated 
reactions difiring specifically, brought into play by 
adjacent neuroses. 

‘This fy » function necessarily more vulneruble than 
the crude rexcton to a temrmovs stimulus perceived 18 
Jota, und appreciated in an unqualified way as rexards 
‘otensity, allowing only « vague Tocalaation, controlled 
by the hemisphere whch ws execed. 

‘And, wo fact, m partial inyurie percepivon of light in 
the hemniacopsie field may be intact, while perception of 
form, which 18 normally vaxue in the peripheral parts 
of the field is completely abolished. Ths is what Bard 
meant when he sud that hemablyopia us a weaker 
form of hemuanopsia, the erude vision of light being the 
tome wore? 

‘The fact 1s analogous to that estabhshed un injuries of 
the cortical anasory area, where # slight zaising of the 
Absolute thresbold of tactile excitation accompanies. a 
considerable rise of the dlferential threshold and of the 
threshold of siscrminauon, and noticeable errors in 
localization result 

‘But chromatic reception is even more vulnezable than 
perceptive functioning, which implies the integrity of 
the associational neurones and the isolated reception af 
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rssociation paths, without ther diffusion which resulta 
‘whea the myelin sheaths which solair the cooductiag 
fibres are destroyed. Though Bard tegarded herst- 


anopsia as the Rist stage of corueal injury, thea hea 
achtomatopsia and nally absolste henlablyoplay & 
disturbance, however slight, when scan be discovered 
[produces hemixchromasnpsia, that isto say, Binds 
fo colour, almost always wt, though somesmes only 
partial, as in one of Gngnolo's casts, even when per 
xpu0n of form persusta, Hensasteeypna’ us a sil 
‘more serious disorder, hemiaphoopsra conatinting can 
plete blindness of the homologous hemi-etine. 
‘Acconding fo certain writers, we should distinguish 
et another oder of seal sensation, the loss of which 
eens an istered wage tne sorepia 
tn aphotopsia, muaely, sensabons of sovemen 
See cerca oe gbr aad meee Gaon eat 
object agua a lick Backyround ora Black one against 
2 luminous background) appear in the Srat mage of the 
recovery of vison after corvea! biindness due to cranal 
Injury 1m the cccptal aren, according to G. Riddoch? 
lead has aleo noted » case of partal hemanopain in 
‘which the ‘impossibility af deSning, sutonary objects 
fnsted together wth a cxriain appreciation of move. 
sont! Finally, Poppelreuter adds the sensaton of 
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movement ta the seasatioas of brightorss and colour 

and acuteaess of discrmination.” Ha noted that an 

object which is invisible whea motionless will be seen 
is moved, 

But this iden of a specie sensation of movement, 
maintained by Riddoch ia pariculer, cannot be ao 
cepted: It is a normal and well-known fact that an 
object is more easily seen by the periphera reting when 
i ia in motion than when it fs at rest; the fact that it 
‘appears and disappears ra its place will also faciluate 

jon. Ths i a phenomenon of orentation of the 
attention and a lowrsing of the thresbold by specific 
reloforcement (or dimiaution of an anbubstory influence, 
‘or even both). 

‘On the other hand, appreciation of movement ss more 
Heticate. especialy in peripheral vision, than, non 
of extensity, and consequently of form; thie 1 also a 
normal well-known fact, analogous to that of a much 
more exact discrimination between successive than 
simultaneous contacts, by cutancous wensibility. 

‘Movement rernforoes photopata oF steren 
Allows us to demonstrae more readbly the 6 
‘one of these forms of vision when they are considerably 
Injured. But t does not constitute an elementary apeci6e 
retinal sensation, which is very dificult to conceve, 
‘The appreciaton of mavement us a percepuon based on 
elementary toca! impressions. 

‘The fact remains that though efforts have long been 
‘made to locate a special centre #for colour-vuion which 
fa superposed on Iightrison, from whch it 1s sharply 
diainguished, in the esrucal projection of the rouna, ms 
the tactile, thermal, or Ionasthenc sensibilines are 
superposed im the corueal projection of the cutaneous 
surface, 1 has invariably proved to be extremely vulner- 
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fable in comadistinction to the different cxtantout 
‘The observation by Lenr of a meroscopic alteration 
of one only of the eight extraordinanly nch celluat 
layers! which characerite the ara sirate of Elliot 
‘Smith and Brodmana, the area of visual recoption, 10 
conjunction with the presumptive eustence of a pure 
Demtachromatopaa might soggest in this cclatvely 
‘auperfeul layer of calla, speciic chromatic neurons 
(dhe upper pyramidal cells) 

But this susceptbiluy cannot he explalned by a 
greater vulnerabshty of the layer of cells controlling 
chromaue sensory reactions. In fact, cerebral com: 
pression by tumours involving functional disurhances 
may produce hemiachromatopsias which disappear alter 
decompression; in partal injures even of the ope 
tracts and of the chiasma, hemachromatopsia is often 
‘the first phenomenon to occur.” 

Jn ondar to explaic thus we must tke into account the 
way in which a chromatic sentabon can be evoked in a 
given pomt of the renon. The light exciting thes povnt 
arouses. sensation of brightness of graduated intensity, 
endowed wath 0 local signature hked with the corre 
sponding connecting neurone of the cortex,*and hay its 
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‘VISUAL RECEPTION ny 
gen associative exeuits, governing especially oartain 
fixed opvlar reflexes (the ovement of the eye assuring 
centro-foveal fixation, for example, for a perpheral 
point). If the light is coloured, i is further necestacy 
that the nervous repulse coming from the excited eetseal 
reeepuve cone, in the case of « puseuform luminous 
foreground, shall be able to secure the activation of a 
pectic neurone for the degree of light (and the number 
of percepuble gradations —apart from variauons in 
brightness and saturation, that is to say, ia the relation 
bbetwesn the chromatic impression and the impression of 
‘anghtness—is considerable, between 50 and 156, at aay 
rate for the central ports) 

For this reason the projection bee of thiy cone, 19 
‘connection with the sens of chromatic ngurones—tach 
‘with ita focal apecifcity which is a fancuen of thie 
somecton—must act at a singe touch of this keyboard 
according to the length of the domuant save of the 
luminous exetabon. These phenomena of symtonization 
tare doubtiess due, as we sbatl see tater, ta the peculiar 
chroaaxig coeffineats of these neurones and to the 
‘modiiication of the nervous impulse correlative to the 
‘variations of the length of the predominant wave. In 
fact, though weare not at prasentableto gre an account 
fof the mechanism of penpheral transformation, we know 
that the negative zeunal variauen, which gives us ® 
{ort of translation of the nervous impulee steel, changes 
form according to the colour of the ight (perhaps by 
& enmbinat i 














‘even more than the changing of circuits for the mscumal 
variations 13 antensuy required by dhe graduated sensi- 
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biliey which appears in the determination of the 
differential dhresholds—the complete integrity of the 
neurones tranamitting the impulses, and especially 
the eyntonised neurones of the chromatic keyboard, for 
‘the proper cotficient of the neurone is modified by 
the slightest injury whlch ft endergoes. A functional 
isturbance, without complete destruction, deranges and 
‘eaully incapacieater the chromatic lreyboard, which 
represents pot 20 much an individualured mode of 
sensibility (as hot or cold in relation to touch) as a 
Aiflerent mode of response co certain fuminaue excita 
dons. 
2+ Pereptror Fasctons and Veewal Covordsnston 

The calcarine arex of the area siriats iy trudnionelly 
known as the ‘ceatre of vision.’ But the expression 
iy incorrect. ‘The act of vision does net occur entirely 
in this receptive waation st unvalves the operation of 
the asgaciative circuits which not ooly traverse the 
‘occipital lobe, bet sometimes extend as far as the other 
pole of the brain. Lesions at various points may be 
shown by disturbances of visual function, though we 
axe then, of course, no longer coscerned with disturb- 
‘ances of elementary reception. 

Tn certain cases, special centres for definite visual 
functions have bees assumed; for example, st has 
‘fies ean supposed that there sa centre where visual 
memorias would be stored, a centre of perception where 
‘visual weas would be elaborated, ete, 

‘Von Monakow hax nghtly opposed such views; 
memory should be regarded ax a dynamic function 
and not as a storehouse of images. In 
the eanemoale (wnction extends over a large arta 
‘And it is certain that disterbazces of visual evocation 
‘accompany occipital lesions eves beyond the caleacine 
area. On the other hand, when he assumes that the 
‘evocation of visual representations remains possible, 
as a general function, in spite of the destruction of 
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the reexptive station, be is allowing: himself to fall into 
the same error which made him deny the topographical 
represontation ofthe ratina on the ares strate. 

‘The evocation of s visual smage implies activation 
im an associative circuit necessarily including specie 
coonecting aeurones in the receptive station. When 
these are destroyed ic is impossible to evake sensations. 
‘And the absence of visual representations in complete 
corneal blindness among adults, apart from blindness 
‘through retinal imury or interruption of the optic 
tracts, is an established (acc. Many instances are 
‘ited where hallucinations are produced in the blind 
past of the field m cerebral hemmanopsia; but in no 
fase has an autopsy revealed x complete cortical de- 
strucuon of the arva sérta. If the lesion interrupts, 
fn the subyacent white matter, the inoomng tracts of 
fewea the fiest neucones of the fower comical layers 
‘without damaying the stellate cells of Uie meduan layers, 
which are characteritic of the visual arra and should 
eometitute the specif connertieg meutones.” hallucs 
nations clearly remain posuble. If, om tie other hand, 
‘the cortial lesion preveets the fanctraning of the xpeesRe 
neurones, and even if certain erude luminoos vision 
‘permis, as in a case T observed, these hallucinations 
ae only produced in the part of the Seld where vision 
is preserved? 
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‘The sensation of blackness in the blind part of the 
eld no longer appears whea hemianopeia is die 1 
sortleal destruction this seauaton isso more possible 
than the others (or iis tat of a very light brigheness 
appeanng by cositast) —Hemiazopsic Dindsess of 
‘oreal origi is not secognired, and wounded men wre 
amtonished at the awkwardsess which makes them 
blunder into obstactes, always on their blind side; 
their hemianopaia has to be explained 10 dhe. 

‘Vou Monskow® even cites the cave of & 
blinded by double oodipial destruction, who Ww 
to tagine a wax uper, though be could noe give its 
shartcteriascs. But (9 attach imporance 10 auch & 
remark is to overtook the éifcaly of distinguishing 
in many casas between trve visual memory, with repre: 
‘senution of forms by light and shade, and memory by 
simple ocular kinmsthesa, which gives x very saitying 
epranation of frm, and one wc 1 ogre ws 

Tf the memory of ocular kinwsthesia ia preserved, 
and pasiculacly st movements of fhe eyes are soll 
possible, we imagioe that we ace calling up visual 
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memories, for many people, in ondinary circumstances, 
have no true sual representanon other than 
‘kingesthetic. 

‘The specifc nearones necessaty for sentation are also 
ecessary for the associative reswalceting of that sensa- 
tion, which is called the image—a dyzamic process 
and not & photographic negative resting miraculously 
jn the nervous substance, where some subtle sprit 
‘might go to consult. 

But these are probably not sufScient; an impulse of 
peripheral origis, operating cermin notes of the key- 
board formed by the specific meurones, could sot by 
this act alone produce « sensation, which sa.a psychical 
Phenomenon ; this results fom an excitanon of the 
‘auociative arta by the specific connecang neurones 
seception begins at the level of the calcarine area with 
ita rich and vaned group of celle, but is completed in 
‘wide and umerous circuits. 

‘While the tracts which directly prodece oertain 
siflexes apperently issue from the deep layers of the 
cortex—and further knowledge of these, a> we shail 
nee, may provide us with more detaved information— 
from the superfical layer formed by a network of 
associative fibres issue che inciting impulses of the 
neighbouring relay neurones, which theowelves enter 
into connecson with all the cercbral areas, auditory, 
tactile, Kinmathete, wneta-motor, etc. 
influenoes arising from a sudden excuation 
‘ill constitute the reaction of attention, with the inlubi- 
involves, the importance of which 1m the uper 
‘pincculer vision espectlly—a» well 
reaction of attenuoa, which, as Head 
‘vary much weakened im cortca) .ajuties 
of the sensory area, t= also very castly distorbed* mm 
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occipital lesions, 28 Gordon Holmes, Poppelruter, and 
‘Witkelm Fuchs, each fom has particular angle, hare 
also noticed. ‘In an area where the perception of 
Garkness or of Fight appearing suddesly is possible, 
when no other object is vile to the eye, nothing may 
bbe perceived when noother object appears in x normal 
Dartof the Seld: when there are two rival reactions of 
{xtention, cach tending to provoke the ishibition of 
other circuits of perception by means of the extitation 
of another group of consecting neacoaes, the reaction 
‘of the normal cortical arex will'20 predominate that the 
excitation of the other produces no conscious effects, 
‘When the functions ere normal there will be a much 
greater intensity of a penpheral exciation in obe field 
‘which will annul the paychical effect of a penpherat 
tation of the opposite field; reciprocal suppressive 
{sam ordinary occurrenen, 
‘Thus the nervous impulses concerned is vision issue 
from the connecting neurones and icradiate through the 
conure braia. But Wis oectain that x lesion will most 
‘easily injure the association paths of visual thought 
at the approaches to the receptive sation, And, at 
matter of fact, this fonetion is found to be selectively 
ured n occipital lesions which leave the calcarine 
area untouched. 

But disturbances of this form of thought may appear 
1m consequeact of lesions which, though always iucalued 
to.somme extent, are relatvely distant from the receptive 
aren, iodicaung an interruption of cera sntercartical 
fonnections ofa systematic character. 

In so-called poyebvea! blindoess, or generalized visual 
agnosia, there is sll vision af objects goneral reactions 
and ceflenes left intact, but their assocetive utilization 
is no longer possible s obgects are ro longer recog 
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sized by sight, though snl recognized by touch of 
bearing? 

Limited visual agnosiaa are found, for example, in 
the form of corain asymbolias: the signficaot of 

sple visual signs is no longer undersized ; cards, 
aga, etc, are 0 longer specifically recognized. An 
ace of clube might stifl be recognized as a card, but ite 
articular character, value or use would be usienown, 

‘erymbaha may be generalized of iumited,, for 
example, to peinted or written sas (verbal agnost 
‘ot verbal bliadness) and even to certain of these signs, 
‘0 that only numbers may be msunderstogd, af, om the 
‘other hand, only numbers may be understood. In 
fonder to give aa account of these partal disturbances 
we must foreoduce the Idea of a co-ordinating centre, 
that is to say, a systematic grouping of the eopnecuing, 
aeurones, which intervene m the sswoutive espe 
of certain forms of thought, of symbolic thought in 
particular, and form an essenbal stage. 

‘A more detailed examination of ti idem of corrdinae 
toa will be underialaen in connection with language 
in general, which involves am smponant vuual 
‘component. 
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‘Tre excitation of « receptive apparatus wheo trans 
mitted to the comical area produces there a speciic 
associanve reaccon, ensuring identification and the 
corresponding sessory perception. Sometimes whut 
reaches this amsociauce ares is the aftereflect of un 
excitation In dicect relation with the thalamus and the 
ieetive area: x5 beppens in tho case of certatn * pins," 
‘uch ag burning. Or the speciic excitation may br 
saccompaaied by an awareness of the afcctve reverbera- 
tian (pricking). The ceganse ieipressions of ccenmsthest 
leabures and paias especially, are specific excrations 
fof the affective centres, and fenetsate into associative 
“lenowledge? only through therr means. 

Certun of these cegame iopresuoes which reach 
‘the higher centres will at times be adequate only in ihe 
degree in which they have previously aroused reflexes 0 
more primitie oetres. Thus hunger may indeed be 
lan Impression produced by  cerain state of vanous 
‘organs, but it will reach the afective area—and 
Joruers toe asaccintive—only through movements of the 











the blood and the tissues, but it is peresived only when 
a reflex inhibition of salivation, a result of chis dabydra- 
tion, produces 2 perceptible dryness of the throat which 
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‘brings into operation the appetitve tendencies, the 
desire to drink, and arouses epecifcally directed associe- 
oni 

‘There are in raality numerous sensations which, from 
the point of view of knowledge,” 1m our system of 
representations, have = direct objective signifeance, 
though they are artually due to a secondary efiect of 
Primitive excitations. 


Te is not enough to establish the existence of & 





‘specialized receptive organ on the one hand, and of 
sseraations corresponding to the excrtation of this organ 





which fg directly transmited to che astociadon area t0 
‘enable a specific awareness 10 arise there. 

‘Thus the excitation of the semiciceular canals, which 

involves indispensabie equilibration reflexes, does not 

capable of directly producing associ 
sensations and perceptions: and, ia fact, there 1s 90 
‘tract uniting the oucler of the vestibular nerve with the 
cerebral cortex. Furthermore, the sensations of roia- 
tion, and 1m particular the sebsequent past-rotary wea- 
sntions, are unquestionably connected with the excitabon 
ff the hhorisontal canals: chey give the pression of 
1 rotation of the body towards the right or towards 
the loft, when the eyes are clased, and of a rotation of 
‘external objects in the opposte direction when the ayen 
axe open. 

In reality, these sensations, these associative reactions 
vwhach give the knowledge of ight and left, are produced 
Dy the percepuon of ocular movemeats sccompanyiog 
and following the rotation (rotary and postrutary 
nystagmus); the slow reflex duiplacement of the eye 
(euch as oceura in rotation when the eye follows an 
object), being: perceived mot as actual siovement but a 
the rotation of obpects in this direction, of asa rotation 
‘of the body—an the absence of vasion of objecte—in the 
‘opposite directo. 

"The threshold of the ocular reflex is, in fact, lover 
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‘than the threshold of the sensation ;* the duration of 
the apparent movement is eoanecied with that of the 
nystagmus, being « litle shorter" 20d Rally the 
experiments of Borany azd Holt have 3 

Inhibition of ocular movements involves 
of coiary and post rotary sensations, 

‘From along and careful udyofnyatagzalc phenomena, 
eabant* deduces the following result, wich are in full 
agreement withthe above : whenever there la & senaatlon 
ff movement there is nystagmus; when dere fy an 
isxpression of immobility, the equslbrium of te eyeballs 
in complete; the dicecilon, rapicity and amplitude of 
the movement perceived depeed onthe direction, rapidity 
and duration of the nystagmic movement, When & 
suggestion of rotation occurs, ocular movements take 
place fiat and vt os only later thatthe subject in aware 
of rotatory impression. 

Though of mare complex origin, impressions of 
Aisplactment und. of Snctznation algo seem to be Inked 
trith ral movements; and ina general vay we may say 
‘with the majority of physiologists, chat these spatial data 
derive from the perception of the reflexes of eqilibraion 
whether of labyninthive origin or not. 

For even when we can receive direct sensations, from 
‘exteroeeptor" peripheral organs, when these farsi 
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spatial perceptions, clasely intermngled with seosations 
‘and thus appearmg to be immediate data 1t seems that 
they can do 40 oaly in the degree in which appropriate 
‘reactions are 2rousad, the knowledge of which—by means 
of the ‘propeioceptor’ orgems—aill aseume the appear- 
ance of direct spatial exterooeptive data, 

‘The reactions thus produced by the specie spatial 
impressions may, moreaver, originate st different levels, 
‘ey may enther be elementary reflexes, 19 cireuits limited 
‘tm the lower levels of the mervous system, of late and. 
complex reflexes, the connecting neurones of which are 
situated in the higher centres and in the cortex iselE. 

Tin the latter case, it may perhaps be tuggested that 
these reflexes are only automated associative reactions, 
aequired during the life of the individual by experience 
‘and by (nal and errors but there are aloo conge 
reflexes in the cortical area, and though it 
fable that the intelectual ides of space cmplies a personal 
acquisition—peculirly nded, we may add, by ancestal 
experience socially teansmited and aymbolued by 
lunguage—the fact remains that ths wea 10 ste elo 
mentary form can originate from sensory data produced 
bby specific congeatial reactions, 30 that there t» some 
jusuficanan for a physiolograal ‘natense.! 

Certainly the spatial location of a sensory excitant 
appears to be m gradual empicical acquisition. Bat 
though the local sign of a sensation docs not intel- 
Jectually gain value and spaual signsGoance until after 
repeated experiences, it es none the less true that the 
ocatien of the mmalus involves, ia consequence of 
Congenital nervous consecuons, a certain specificty 1m 
‘tho reflex responses that this strmulus can arouse. 

The ‘acid* reflex 10 the Gecerebrate frog and the 
seratch reflex in the spinal dog amply a faily exact 
ocalrzation, 

Is there still a reSex cutaneous localization In man? 
‘There 1s undoubtedly a local relation between the 
‘cutaneous excitation and the reBer responses the plantar 




















x28 THE-RECEPTIVE FUNCTIONS 


stimulation of now-borns, shich involves, in addition t0 
the extension of tha mes, a retraction of the lower limb 
concerned, eertatnly implies a xpaciScally localized 

fluences and movements of defence adapted 10 the 
region stimulated bave been establiebed even among 
anencephahes during the bref period of their survival.® 

Further: according to an observation of van Woer- 
kom's on a child of four afected with meningo- 
fencephalios,* the exatation of che skin of the foot 
aroused, besides the retraction of che lower mb, & 
reflex ovement of the band approaching the place 
tovehed and mainng © vigorous gesture of repulse 
and in various meningite syndromes, Guillain and 
Barré have noticed localizing reBex winch appears 
ina similar form:* the pinching of the skin of the 
foot or the leg produced a complex movement in the 
‘Opposite lower Inmby in. the course of which the knee 
was beat and the foot was drawn up to scratch the 
stistulated region with the heel. 

Imcoma with abolition of all mental iefe, movements 
of defence adapted to the aeat of strong strmulus are 
found even in hemiplegic pauents. 

The existence of a reflex localization has suggested 
that there may be disagreement between the capacity 
for spaval representation of a extaneous contact with a 
description and the capacity for finding with the finger 
the pomt stimulated, by stching, for example; thi 
later process being of a reflex character, in 
repreacats the operation of 2 congenital mechanism or 
‘an aoquiced automate. 

"Thus a pationt with a cerebral injury in the occipital 
arta, who was studied by Goldstein and Gelb, was able 
10 locate, by spasmodic reflex movements, 2 contact 
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spot on the skin, though fe had no wl ofthe location 
of the sumlation. 

‘The authors cancieded from this that tactile space 
does not exist ‘Thesr result at least madicatad Ut 
in this case the spatial schema of the body implied a 
orardinaied appeal 10 the date of sight, and that 
‘when thi connection was Inching ‘apacal thought" 
‘was affected ; though 2 new spatial thought, funda. 
menally tactile, could doubtless arse, thanks to the 
prescreation ofthe specie reactions. 

‘The reflax origin of auditory spatial deta seems even 
clare 

‘The perception of the direction of source of sound 
‘only occurs in virtue of an assocatve reuction produced 
by arrelex movement of the head and the eyee ro that 
dirgction, und also of the vestibule of the enrs amon, 
cerain animals. Localsabon, indeed, seems congenital 
and perhaps infrecorncal, by association with the 
andnory relay centres, at’ the level of the corpora 
quadigemina, with the head-uraing and eyecurning 
‘eo-ordinatioa ceases? 

For low sounds, « suficently accurate localiation 
ix exaured hy the difeence ia. phuse of the vibratory 
movements of the tympanic membrane in the ars 
(provided the length of the wave distincty exceeds the 
disance between the tympasa). But this diference 
‘of phase cannot itself valve associative reactions oF 
pereepuve knowledge i arouses rellents carefully 
Ilapted co the valve of the dierence, and these 
reflexes In theie turn produce impressions of direction, 
‘which were suliciently precise to allow aeroplanes 10 
be located at 
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Ta researches based on introspective dit, Halver- 
son" has shown that localization occurs is a visually 
schematized arc whare a tonal image (visual, auditory, 
Kiomsthetic, or tactle image) is located under the 
influence of az eyemovemest whacher actually per 





formed or Imagined. 

For noises or shrill sounds there are diferenoes in. 
Intensity at the level of the ears which give, though 
with much Tess precision, the idea of direction, an 
Idea that seems to be immediate bectute the dilferenct 








ity are too weak to be perceptible in themselves 
land below the differential threshold of the sensation. 
Here also the differential threshold of the reflex i 
more delicate, and it is the perception of the localizing 
tnflex which furnishes the ides of space,*a reflex involve 
ing primacily movements of ocular exploration,* while 
lateralisation always appears ux doe tn the exclusive 
excatation of one ear. 

‘As distinguished from the factor of phase difference, 
the ratio of sound intansities gives results which as % 
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hole follow Weber's" lew, showing the alight sensi- 
Bilty ofthis process; aed this isin agreement withthe 
general dein of the Gr lees rapid increase of organic 
reactions 2 comparison with the increase of romney 
of exsitauon that provoke these reacuons When We 
cause the diferesee im intensity and the dyschrooism 
to actin te opposite diretion (Péree), the two influences 
san be compensated, Dut as that of the dyachronism is 
‘predominant, the oder mast be greatly accentuated, 
Fioaly, for noises of short dueation the perception 
of laterality may be conditioned by the stcrval which 
clapece between the moment when the ove enters one 
fear and that at which 1 enters the other, am interval 
notably below the threshold af dumtion perceptible as 
hy as Agguszara* has cotabiished, by eliminaiog 
soy influeace af intensity (the thresholds of letra: 
‘ion being able to sink to 4" and to three hundred- 
thowandiha ofa second) ; But Yocaluation is extremely 
nude (ecrors amousting to as much an 130°) and 
pructeaily non-enstent. The rescarches of Pérot” ace 
In agreemeat with those of Aggazzoi. 
‘The recognition of direction, to the right orl of tbe 
source, appears to be immediate, Im thay cage it ems 
‘one ear only i afeced, 93 if the impression 
ag the other were inbibited by the fint. This 
impression may arise from a difeence in ume of 
actor difeence of imtenay, mihost ur being 
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impression of latemlicatoa conatcted with the ocular 
reaction, but not a precise apparent direction. 

1t ia concerning visual localization vbet che most 
frequent and kcentst controversy has arisen between 
‘those who assure that local retinal signs or binocular 
separation® are acquired by experience, and. thase who 
hold that pre-established ideas allow the immediate 
‘lilization of local recnal impressions. But here 
again we must not forget tbe existence of locallcing 
reflexes which, although they require cortical inter: 
vemtion, seem ‘nose the less to be congenitally deter 
‘mined, "The fact that the gaze is not directed uccurutaly 
towards objects in the fmt days afer Birth, is due (0 
aan insullicest development of certare reflex comnecting 
paths at the level of the cortex; the rapid develop 
tment of precise movements of fexanon, accomerodie 
tion and convergence, is not compatible with empirical 
sacquisiuon by tral aad error. 

‘The whole motor apparatus for ocular movement is 
ewentilly a reflex apparatus, controled only with 
‘reat difficulty by assoctative caprice, or by che wil, 
We know how difficult it is wo get « parafoveal fixation 
in the lighe ora foveal fixation in darieness, or 1 retain 
the fixation of the eye when a vivid and sudden excha- 
ton occurs in the periphery of ube visual ied, nnd how 
‘impossible itis to keep the eye at est in darkness, even 
‘on visible point, when this is single ad faintly 
Jarainous. 

‘Our knowledge of our ocular mavemoots as such is 
very imperfect, and whey can be oatrolied only by 
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smears of the reflex mechanisms that we succeed in 
sousing (parlleium of the ocular axes, for example, 
can be obtained by the representation of x distant 
object, or ther convergence by the representation of 
an abject close at hand. 

‘We are consequently led to behave that, for sight 
even more than for heating, spaval peroxpsion is the 
ferult of ua awareoess of ocvlar reflexes, Tt is the 
movement of the gauze up oF dows, to the night oF 
the left, and accommodation or binocular convergence 
towards a relatively datant point, whnch furnah us 
with the corresponding ideas of dlrecion and distance, 

‘This conception finds salié support in the admirable 
srudies af Gordon Holmes on patients with cerebral 
Tesions, all ef whom, in diferent degrees but sm the 
same form presented disturbances of views orentation,? 

Ue addition some older cams, ximlar in every 
reapect a8 cegards symptomatclogy and with core 
sponding cerebral lesions (wo pxvents of Inouye's 
wounded in the Russo-Japanese war, one of Riddoch’s 
in t9r7, and geveral cases of vascular disease noted by 
Pick, Baling, and van Valkenburg), the seven cases 
of Holmes (one publuked wath Sou and one wih 
Horrts), two of which were followed. by autopsy, 
furmish data which show remarkable agreement” 

Tn every cate, alter bilateral Lesions of the oerebral 
hhemapheres Savolving om both sides the area of the 
angular gyrus, similar diataroances appeared there 
‘Pas as inabity to judge whether one cbyect was neacer 
cor fartber away chan another whether it ag situated 
Tower at higher, to the right or to the eft As a com 
sequence, orientation m space was very auch umpatted, 
ingaiving an incapectty ta walk and avord obstacies, 

‘These disturbances, which were often socompaniad 
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bya derangement of visual atention, were not associated 
‘with an affection of sight itself though in cerain case 
there was complete hemiacopsis, besianoprc sootomata 
oF peripheral contractions, aeording t the nature and 
extent ofthe cerebral eslon. These disturbances were 
hance occurrences, since they were rometimes absent, 
and in oumeroas other cases where they existed 
there was generally no disesrbance of the function of 
tientaton. 

But a disturbance of orientation was constantly 
‘accompanied by « ducuriace of the ocular reflexes of 
fixation and convergence, of the ceactions of accom 
‘modation und even of the refex of blinking at the 
‘approach of an object 

‘The movements of the eyes were normal; they were 
even norsuly produced by excitation other than visual, 
for example under the jnfisence ofa nosse, and evpecsally 
under the istuence of tacie or kinaestbetic excitation, 
‘Thus, when it was quite imponsibie for the patient to 
follow with his gaze the movemest of finger in front 
of him, he could generally follow his own finger vary 
‘well, converging at its approach aed even bhaking at 
the sudden approach of his own band; under the 
influanes of visual excitation alone, the movements were 
inco-ordinated, 

‘This apraxic disorder, which closely sesembies the 
aphweaic disturbances of verbal motor co-ordination, is 
tegurded by Gordon Holmes a1 a consequence of the 

isturbance ofthe sense of visual orieatation. 

Tin my opinion, the terms must be reversed, and the 
isorder of orientation must be explained us a distarb- 
ance of the reexes. AS a mater of fac, the localization 
‘was paislble when the refexes were co-ordinated and 
adapted, for exasuple under the inutzoe of auditory, 
fuctle or kinesthetic stimuli. And the more pro: 
nounced disturbence—sometizes the oaly One presented 
ol the idea of distance coincided with a predomicant 
disoeder in the reflexes of binorslar convergence. 














INDIRECT RECEPTION 135 


‘The blind and persons affected mith ocuier paralysis 
succeed in orienting themselves in space without the 
reilexes ofthe eye, by means af othe: mechanisms. But 
when these ocular reflexes exist and are dissurbod, they 
(tod mm their tura to disturd the sdea of space, and to 
prevent correct orientation. 

We can coonect with these pathological data the 
{fact that the noraal mental representation of direction 
lonplies an oeslar atStude. It follows the adoption of 
tis attitude and ia impossible without It? 

‘Thus for sight as for bearing, for touch and for the 
Jabyrimbine fonction, the associstive reactions of spatial 
perception, empirically acquired, are due 19 the aware 
ness of spatial reflexes, innate reactions of localicr- 
‘ion. This does not mean tut spatial perceptions 
‘annat originate by the method of tral and error in the 
boence of these rmfexes, and produce in theit tam 
adapted Jocaling reactions, But the reflexes allow a 
much more rapid and precise acquisition. They at 

micance to the focal retinal sign and to 
binocular separation, wheucs the associative reaction of 
stereoncopy doubtless arwes ooly dough the medium 
fof the motor reactions predetesoined tn the structure 
of the nerve tncis.* 

‘Other and more complex forms of disorders of onenta- 
ton may, bowever, appear, without disorders of the 
‘ocular reflexes—as when the prasic centres are deprived 
fof the regulative data from the vuual sphere. We 
have cited the sudy of Pere Mane and Behsguc ons 
syndrome of daoriencation through deep frontal lesions. 
Ga the other hand, Mme Athanansio- Bénisty gives as 
characterintes of panetal wounds, ‘disorders of the 
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mente of orientation in apsce” (upper paciial and 
‘supra-macginal gyrus) ; the ieregularity of these die- 
‘orders in such lesions is certumly due to the fact that 


ruption of association paths of occipital origin, distarbing 
the uaval spatial chougt, and to a certain degree apatial 
conduc, if the data of visual origin which control the 
frontal peaxic centres are insulfclent or disordered, 
With the major functions which require the complex 
participation of numerous centres and paths, there are 
many points where a lesion may cavse disturbances 
though these may be more or less masked and relatively 
‘capable of compensation. 
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SOME FACTS RELATIVE To THE NERVOUS 
MECHANISM QF THE  INCITO-ASSO- 
CIATIVE CONNECTIONS AND TO THE 
SWITCHING OF REACTIONS 


To get an idea of the relations of the mental functions 
land the oerebeat mechanism, we must ake use of the 
elementary physiology of the nervous system. The 
morphological point of view led at Gest to errors and 
‘confusions which aufBcreatly explain the discredit 
attiching to the work of that proneer of localization, 
Gon. 

‘Atone tae, when the theory of reuranes was system 
ancally formulated, a number of writes thought that 
sothing would be easier thas wo explaty all psychical 
Processes in terms of physiology ; sleeping and waking, 
latention and memory, xmociation and the curve of 
‘thought were all explained by the Ides of amebard 
movement, a movement of the cell extessions them= 
selves, eatablshing or bresking the varvous connec: 
tions, walating the celle, or putting them in recsprocal 
communicauon. This, however, was merely wo refer 
the wholo mystery of mental activity to che cell 
elements by endowing them with a truly remarkable 

But the intricacies of celi extensions did not long: 
allow us to assign high explanatory value 10 seductive 
fantasies embrovdered on ths theme of amarbism, Even 
‘the neurone was compromised by the theory of neuro- 
‘Sbrillae continasty, which explained the servous aystem 








338 THE RECEPTIVE FUNCTIONS: 


25 a continuous network of interconnected threads sus: 
‘ised by the cell-bodies, ike telegraph wires hang on 
posts, which nevertheless play a certain tropbic part. 

‘Whatever may be the case with the acuroibril 
whieh have beex suspected of being 20 artificial phe- 

Preparation, 
‘where a varicry of chemical treatments involve colloidal 
precipitaions, what we are certain of, physiologically, 
is the functional individuality of the neuroses. 

Thea, as Sherrington has shown, the periodscty of 
the imputses in an affecent nerve is not the same as 
that in the eflerect nerve, along « redex circoit; the 
centripetal excitation has not coctinued its progress 
along the centsifagal tect, bot tas aroused x response 
from a neurone, and this response as specific charucter- 
inves, 

‘This specific character of reapontes is rendered more 
definite by w concept which we owe to the valuable 
‘work of Lapleque, that of chromaxy.’ 

Chronaxy it & technical term for a duration of 
electrical excitation in @ motor neve or a muscle, auch 
at the intensity of excuavon necessary to reach the 
‘hreshold of the response is cice as great ay this Visa 
Intensity (thence called *sheobasic'} with an indefisite 
urator of excitation. But the tem acquires a genaral 
sigaificance and valve iaasoruch as chronaxy 1 Linked 
‘with the speesic characters of the nervous impulse; 
ls a time consuant cepreseatative of this impulse, 
which has periodicity, a speed of transsusnon and a 
Jength of penod, wil variable. But the impulet should 
not be compaced to a vibratory wave: it is a wave of 
lectic disturbance transmitted along the nerves a wave 
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of polarization, te follow Nerast's conception, which has 
‘been verified and rendered more definite by the laboucs 
of Lapicque, Cardot and Laugies. 

But—and here is the important fact—the excitation 
fof one element by another iz related not only to 
the intensity of the eectncal disturbance, but a's0 to 
its own time constant. Lapioque has demonstrated, 
first, that each muscle has the same chronaxy as itt 
nerve, and that If the chronaxy of ove of the (wo was 
‘modified in any directon whatever, ang all the more 
30 af the two chronaxies were modified im opposite 
directions, the contraction of che muscle, under the 
influence of the excitation of the serve, bocume more 
fand more dificult to effect and for a cermin relauon 
between the chrosaxies—when the ove became double 
the ather-—could not be elicited at all (effect of exrare) ; 
(00 the other hand a parallel varaton of the (0 
ehronaxias did not change the excitability. 

‘These relations of the nerve and the muscle migyest 
the relation of one neurone to another: the response 
‘of the neurone corresponding to the contraction of the 
muscular fibre ia the production of ax impulses this 
rauponse is the more easily aroused by an impulse 
‘coming from another neurone 12 proportion as the eX 
citing impulse has a time constant claser to that 
Of the exated neurone, and 1m proportion as these (wo 
‘neurones im conneetion are rove perfectly “isochronicy’ 
in more exact *syatony.” 

‘Thus even with prolongatons jntnotted im many 
‘connections, the excitation of a neurone will involve 
2 selective respoase by predominant action on another 
facurone which ie sufficieatly ssochrome: and x0 we 
get areflex circuit. Bur if the excating impulse reaches 
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‘great intensity, responses will be ofuained 
Bod more heterochranic seyrones, which corresponds 








‘Except in the case of pathological acsoas, the chros- 
axies of the opinal neurones must remain quite fixed, 
30 that the reactions have no great variability. But if 
‘the neurones can undergo more or lest important mod 
fications of their temporal constant, new isochronisms 


and heterochronems will appear and the play of the 
aymtonies will be modified ; and ehus the reactoos may 
be completely changed.’ But chromaxes vary with 
‘varying influences, oconly dhese of tnx agents but alo 
faxigue or physiological substances, such as xdrenalin, 
te, Moreover, « fundamental point, chrunasies vary 
lander the infuence of nervous action usel{:* a ex 
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hose of inhibition may find their explanstioa io modh 
fications of the nature of the inspulse of a given neuroae 
under the exeito-modifying induence of offer connected 
clement, 

‘With the support of the physiologically established 
idea of the iadividuality of the neurones, and dut of 
ime constants allowing synionized communications 
‘complex network (as we 20d now to vse the 
[Processes of wireless telography ‘with wires,” howerer 











‘of reception and switebrn 

‘Acold metatlic point touches the skin xt gives rise 
ton sensation of contact, » secsation of cold and an 
jinmprission conceming the location of the cutaneous 
smgion thus doubly excited. One nerverending bas 
‘been affected, and thence proceeded the impulse con- 
diionieg the sensation of contact; another but also 
‘undergone a modification appearing as an impulse 
from which the sensation of caid arses. The two 
cella of tha spraal ganglia, oa which these pezipberal 
nerve-endings depend, each enter into functional 
relauon with a series of other seley neurones, (0 
excite them in their tum aod, finally, t0 stimulate in 
the ascending parietal comvsiatien a specie into 
associative neurone of contact aed ose of cold, the 
‘speciicity reappearing at every level, by determined 
“and diflerent—caegones of reactions; but the same 
‘types of reaction will be reloaced by all the elements 
of the afferant paths of tha contact group and the cold 
‘group. Besides, each point touched gives rise to the 
‘excitation of a particular chain of neurones and this 
involves cartain reactions having a different specificity, 
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that the specific senextion presents different levels of 
inwensity? Fechner's law has here taught us that these 
apparest increases fa intensity oocar less rapidly than 
those in the quantity of excitanon: but this porely 
physiological law is characteriauc, 

‘way, of the qu 









fan impassable limit and ita increase weakens progres: 
sively before approaching this limit This roughly 
approximates to the logarithmic law, end the rate of 
increase of x negative vanation, of a magnitede pro- 
portional to that of the mervous impulse to which it 
bears evidence, is ia the form of aS curve (slow at 
fet with acceleration and then weakening) as research 
‘othe excitation ofthe retina by light has shown? 

All aloog the receptive chain, a8 far a the cortical 
connecting neurones, the response—the sensation of 
which will be the associative interpretation, with ita 
perceptive reactions—wnil dus increase a3 a function 
Of the intensity of exckation eccording to a complex 
formula whose logarithmic law is almor. represented 
by the graph of the muddle mange of the growth 
exreet But how can these variations in dhe magn 
Aude of the response be ascertained? Here the iden of 
‘quality mak its appearance. 

‘We may suppose that a modification of reaction is 
due toa process of irradiation reaching ceaction cists 
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‘that are more acd more heterochconie; each new mx: 
tension being apeciSe of exe further degree of intensiey 
of the seasation, whose increase is discontinuous by 
that very fact, the rise of one degree represeatisg the 
value of a diferential thresbold. But the change in 
intensity often seems to be characterized not by an 
‘extension but by a riodiScation of the rection. have 
‘also suggested the hypotesis—which so far lacks any 
experimental support—that the augmentation of the 
Intesaty of response might be accompaaied, In the 
cortical connecting neurones, by = progressive modisi- 
cation of thechronazy changing the ssochroniams (by 4 
unt analogy with the movement of the length of the 
predommant wave in black-body radiation when the 
‘energy given out increases with the tmpernture). 
‘Thus a dog, which by the method of the conditioned 
reflex salivites form sowed of a certaia pitch and 
Intensity, can be trnined not ta salivate for a note of 
Ingher or lower patch and also for the same note of 
ugher or lower intensity, provided the difference 
reaches the value of the diferential threshold, that i 
(to say of the step corresponding to « modification in 
the nature of the rmacuos cizcuite involved 10 the 
response —a step which would then represent the 
difference of chronaxy aufScient to pass from one of 
these circuits to another more perfectly igochronic.” 
Other hypotheses are possible, In any case, a diferent 
specificity of response must be implicated in order to 
add to the degrees of sensation connected with general 
and local qualities, the degrees canaected with diferent 
intensities. 
"The practical value of these categones of qualities 
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very unequal: the Grst inform us concerning the 
pardcular groups of sional{ (luioons, thermal, 
Rechanical vibruory and others), che second con 
cerning the active intensity of the atimell in opera. 
tion, But our scale of intecsides is compost? of 
‘weey unequal steps which are close together only for 
the middle of the xale, the mast usual magnitudes of 
raciation (Weber's law of the cossam proportional 
‘variation of the diferental thresbolés ia comparison 
with absolute intensities of excitation being —very 
rpproximately-—alid only for these mide values}, 
iB which are greatly increased at the upper and 
lowor extremities. 

Furthermore, the appreciation of quantities of ex- 
tation can, only became ssustuciory wher we have 
Aubstinted local and more consist qualities fr these 
intensive qualines of sensations, especally if well 
choocn receptien ares are taken. 

By making use of the capacity which divcrimmatee 
two points aeen by the fovea or, i€ need be, felt by the 
tips of the fngecs, we reader possible the reading: of 
artiscial xalea is which we find a consant grdation 
serving as a common measure and movable at wil {rom 
plage to place. Sctentfic ingenuity has been able 10 
Submit to such scales almost all the phenomena 
that we were tempted to estimate according to the 
Intensity of the aessation felt, with che sole exception 
of Tight, the iden of which is mot yet fred from 11s 
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primitive sensory envelope Maasurement originates 
from the qualuative dietinction of yuntaposed chains 
of receptive elemests to a specie response, 10 which 
the discontinuity uf sumber Is adapted, the other 
qualiues* (the pitch of sounds, the chromane shade 
Of lights, et.) being also wulized, but carely in methods 
of approxmanon, It is, ma general way, conditioned, 
by the number of incitoassocistive recephve Teuroatd, 
selecayely excitable, having specific connections. and 
lable to produce distinct motor, verbal, evocative snd 
‘other reactione. 

Since a differentiation i biologically possible only 
through the pasiage from one reaction to another, 
ducontnutty 18 an ieevitable law; when we are oon 
fonted by continuous phenomena, perception is effecied 
step-wise 1 space and time. Whatever may be the 
‘appearance af subjective continuity connected with a 
‘passive attitude, psychological phenomena ate ction: 
ally discrete ; Or, Wf w 1s preferred, our psychological 
knowledge uf phenomena ss fundamentally dncun- 
lunuowsna fact which 1s related to the mechaniam» 
‘oncerned. 
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THE VERBAL FUNCTION AND 
THOUCHT 


(he Cerebral Mochansen of Langage and Apbass) 
INTRODUCTION 


17 ig when we try to represant the cerebral fuscuoning 
of laoyuage and symbckc thought thet we put our 
general conceptions of paycho physiology and of oxte- 
Deology Wo the most severe test. 

"Poeones are auimerous and ave the subject of violent 
controversy, and as « result of over-simpic schesab ae 
‘ign many people have beoorea hopalesly confased. 

‘But from the various efforts which have Deen made 
and the immense stock of observations accumulated on 
the disorders of language, and on aphasia, 1 possible 
fo disentangle some esverti data, which may serve 
asa wide: and if we look at the quesion m the iygbt 
fof the modern dynamic view, whether physiologwal OF 
paychologieal, the emmfesion way be dissipated, and 
Old views which we are wo often tootent to ryeet 
‘out secing that they express, hough in an inadequate 
form, incontestable facts, will be interpreted a diferent 

‘Wathout entering ip detail iato their history, we may 
recall the these great wages uf the evolatuon of theories 
of aphasia." 

Tn 1861, Broca gave « masterly description of toe 
inorder which he tolled aphersa, and which con 
2 Te cogent mmr of he meee me Praesens tent 
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In the abolition of articulated tanguage with preserva 
tion of the activity of ariculanon and of the “ general 
faculty of language,” and be indicated as the seat af 
the conelative lesion the foot of the chil left Fanta. 
In 1869, Bastian descsibod verbal deafness, a disturb 
ance ofthe auditory compredension of language without 

njury to audition, Wernicke indwated, in the fixt 
left temporal, the centre whose lesion involved the Louk 
of ‘auditory images" of words. Then verbal blindness 
and agrapbia were Ssclated ; the types of apbasia in- 
creaged and explanatory diagrams were sketched. With 
us admirable lucidity Charcot elaborated a doctrine 
which became classic, and outlined & general diagram 
‘on which numbery of others were modelled, 

Deyerine, who adopted the general views of Wernicke, 
dented the localization of writing, only admitting the 
existence of the oantzes which sermed «0 him inate. 
‘Yet be located the visual images of words in the angular 
yr. And he distingvished aphasia in which mer 
language iy affected, througin destructon of the centres 
whete the images of words are stored, from those in 
which, owing to sub-coruca! sions,’ dhere 1 « simple 
isolation of the centres, causing a pure apbemia, « puro 
‘verbal deafuess and a pure verbal blindness 

inally, ia 1906, Pierre Marie entered the feld and 
endeavoured to combat the distortion of facts with a 
constructive theory. He showed that aphasia of the 
Broca type was a total aphasia, and suintained that 
the foot ofthe third Gontal played no part inthe function 
‘of language. For him “Broca’s aphasia" covers an 
incapacity for verbal articulation, an ‘anarthria con: 
ditioned by a lesion located somewhere in a very large 
quadrilsters including the insula and the lenticular 
area, and s true aphasia, ax intellectual disorder of tbe 

Tagen rset we 6 eat at the econ a 
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comprehension and use of language, connected with 
‘temporo-parietal lesion, In ‘Wemicks's 2one.’ There 
ara no verbal images, oe motor images any more than 
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there are auditory of visual images 
‘3a apliconia, verbal deafness or verbal ; 
"AC preseat, 19 an adnosphere of though wpregmated 
“with Berguon's powerful critique, so quickly assimilated 
thar it has become impersonal, it is tbe intellectual 
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analysis of the fuaction of language, such as that 
tempted by Head, whieh has come to the Gomt; and 
vee are returning to the profound views of Hughlings 
Jackson,! which were obscured by the hrillunce and 
prestige of Charcot. We are conoeraed withthe farts, 
but we anil fod i dificule to break away from the 
bonds of sympathy or aatipathy 19 regard to the 
theone 
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THE ACTUAL DATA CONCERNING 
‘APHASIA 


arr ws consider, first of all, the mature of the facts 
revealed by pathology. 

‘Are there verbal blisdnenses, verbal deafaesses, 
‘aphemias and agraphias? What Is the effect uf these 
Gigarders on thought? How are they inter-related? 
Can they exist in a pure state, either at the outset 
oF as the result of @ general disturtance? Theve sro 
‘questions which must be considered without prejudice 
lund without theorctical controversy, before we discuss 
the problem of mechasiams or the points in which 
current nouane require covrectvon. Wr wall therefare 
examine the facts Brat from the punt of mew of dhe 
four forma of aphasia diatinguished in Charcot's theory, 
and then from that of complex aphasias, in their 
‘elation to thought? 














1 Verbal Blindarst 


Numerous observations establish beyond doubt the 
‘exinence of an isolated dnorder bearing on the verbal 
comprehension of geapbie ngs. 

In one case, which we have elsewhere described, the 
focapacity to understand and to read words occurred 
from the very start, accompacied by a ngbt hemlanopsia, 
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‘As the hemianopsie did not afiect the scacula,t there 
‘was no visual disorder. Objects were well recognized, 
‘and 30 were designs, as well as most of the letters and 
even some words. Lite by Tite, by regression, oral 
reading developed, a3 did the capacity of snterpreting 
in movements of artcslation the images correspondi 

10 the phonemes, comprehension following the enuncia- 
lon of the words; the graphic copy—even with 
Giflerent sigos—bad always dea sufficiently well 
‘Preserved (Wanseziption of the printed (eR:). 

"The greatest disturbance was in the syntheric compre- 
Ihension of phrases, {¢ was leas for words, and least of 
al for letters; there was a shghter dificulty in oral 
reading, and a minimal difficulty in graphic rane 
scription. At the same time it was & man with a 
sical education—there was 2 total lack of compre- 
‘henson of the nature of the notes in the key of F, and 
1 partial Tack of comprehension of the notes in the 
Any of G. 

Here wat « case of blindness, mot absolutely com= 
plete but very marked, not accompanied by agraphia, 
aphemia, oF wocd-deafness, or by disorders of the ine 
Aelligence. The patent understood and wrote—without 
being able to read Ins work again—severn) languages 
hhe wrote spontaneously or to dictation, at least with 

‘ight hand, though not with his left 
‘This observation was is every way paralleled by a 
cceraun mamber of others which ave been published 
since the first account by Deyerine' in 1893. Denise's 
climeat descripbon of this syndrome ia serupulously 
enact. 

"The comprehension of aumbers and syaibols (R. F., 
for example, cards, domiaoes, flags, etc.) preserved, 
somatioes with a lack of comprehension affecting all 
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the leters (Iiteral blindnest),* the name of the patient 
ia generally recognized, bat’ nat always. There can 
‘be complete incapacity to proncuzce the syllables and 
the words seen, Finally the transcription of « printed 
‘art may iseif be affected. 

Cases have been mentioned where verbal blindness 
‘was accompanied by an inability to name the olyecte 
seen*—although they were recognized. Cases of this 
type often Involve more complex disorders, such ax that 
of naming objects felt, and then real recognition ig 
doubtful” it might be a matter of asymboli oF general 
‘agnosis, But sometimes it certainly seems that the 
incapacity to name the words seen constitutes an 
twolated disturbance, since the objects are recogmzed ; 
1 functional associative distarbance would prevent theie 
being called by name, the attention being fixed on their 
‘evocation by means of sight” 

‘We may note, that right hemianopsia dve to lesion 
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of the optic radiations of the left hemisphere almoat 
‘constantly comrists with verbal blindness.” This is 
fan interesting fact ia connection with the localization 
and we shall zetum to st when we 
come to deal with the problem of verbal localization. 
In one of my cases, however, which was not due to 
the ubual pathogeny, as a result of small lesions due 
to shock, I found verbal bundaess without hemianopsia 

‘There are, therefore, verbal blndaesses which are 
incontestably pure, with differences in the extent of 
the disturbance, They do not enist only in theory, 
four a clinteal reality. 





2. Verbal Desfnass 


‘Though pure verhal blindness is well-ectablished, 
we cannot my the same of pure verbal deafnese, though 
1 lack of comprehension of language 1s common among 
aphagie patents, 

‘Dejering, in igi4, bad difficulty in collecting eight 
ceases of pure verhal deafness without peripheral dite 
turbance of the mud:tory apparates. But since in cermin 
of these cases there was 2 Blatezal lesion ofthe temporal 
lobes, with a central mpanrment of heanng, may be 
‘suggested that the lack of verbal comprehension was 
ue to insufficiestly distinct audition or confused 
reception. 

In tof, however, Liepmans reported a case of pure 
verbal deafness which had lasted fourteen manths and 
in which the mutopey revealed only x racent haemorchagic 
centre, the cause Of death—masking a more ancient 
Teaion-~in the white maser of the left temporal lobe, 
‘with no injury to the nght temperal Tobe, Audition 
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‘wap not affectnd, as in one of che cases of Hérard and. 
Maillard (1pr0) where there was no autopsy. 

But though from a clinical point of view we may 
neglect pure verbal deafaess, which ss very rare, ita 
_mere evustence, even ag an exception, loses none of ics 
‘value from the theoretical point of view. 

Tn these cases there is correct speech, complete pre- 
servation of spontaneous writing, and normal compre 
Ihenslon of writen texts with oral reading unaffected. 
But apeech cannot be repested and writing to dictation 
is Impoanibie. Arveulation by the phonemes heard is 
lacking, a5 well as graphic translation, and, at the 
maximum, thore ig 20 comprehension of phrases and 
words. 

‘But nearly always—and hence is derived Wernicke's 
and Deyenne's idem of sensory aphasia—whea the words, 
pronounced are not understood, the words read are not 
any better understood. This ‘common syndrome has 
been conceived, on the Lunes of Charcot’s Uneory, a8 & 
combination of verbel blindness with verbal deafness, 
‘This is questionable, es we shall see ; but wt must be 
noted that both are ausceptibia of degre. We have 
indicated tha variability of faslure in visual compro~ 
hension, From the auditory pont of view, the name 
ff the patent can be recognized, sometimes also 
Christisn name, sometimes a few words. There may 
‘oc & lack of comprehension of foreign languages ofl; 
there may be & lacie of comprehension limited to cer. 
tain words or to complex phrases. Usually there are 
several words which are understood and which cauye 
the rest to be guessed at, nacurally with ersors; gram 
smatical subtleces, conjugenon and syater, escape the 
patient. 

‘Gencrally comprehension 1 more affected than the 
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‘epatition of words or E 
happen that repetition is electively affected, mare thon 
comprehansion. A very good example of thus came 
‘under our observation and its interpretation deserves 
to be disruseed, 

‘When there is mo coexisting aphema, there may 
Indeed be speech, sometimes correct (pure verbal 
deafness, slight disturbences) and sometimes—in the 
ordinary case—vich paraphasa (one word being suid 
{or another) or jargosophasia (completely unintelligible 
phrases). 

‘The variations natood between ave case and another 
may also occur te the history of « single caso, either 
through progressive amelioration or through aggravae 
tions (series of icruses). In fact, certain forms are 
‘regarded as possible only by way of sesiduc. 

‘But whatever its ongin, which iy very imponant 
clinically, for theoretical purposes the gocurrance of 
dissociation on any occasion makes it imperative that 
wwe should not neglect it. And st us an incontestable 
face that though verbal deafneas is not usually found 1m 
the pure state its Intensity may vary independently in 
relation to other allied disturbances, aot only phonic 
fe graphic, buc evan in relation 2 those of verbal 
Diindness. 

If in weakened forms we always found moro verbel 
‘bhndness than deafness, and if the order of disappear 
tance or of reappearance were always che exme, we mght 
suppose that they were various degrees of one injury. 

















Sonate ; in others reading sloud, a more vulnerable 
activity, whose development, moceover, 12 often very 
slight; and finally, in others, and these are the most 
frequent, with visoal comprehension ; this indicates that 
the twa processes are possibly independent, in spite of 
their clinical conjuzcoan, quite spart fom the question 
as to whether, in ceria cases, the double injury may 














Gissociation scarcnly allows us to assume the existence 
of & single ype of aphasia, varying only ia degree. 
Ir ought be a matter of a complex seth ‘nequal par 
‘cipation of the components. We must say then that 
‘verbal deafress 15 a disturbance srbich, clinically, if 
found only exceptionally in the pure state, bot which 
may constitute 2 relatively indepeadent element of & 
cotiplex clinical syndrome. 





& Apher 

‘Trough verba) blondness is nat very frequent in the 
pure state and verbal deafness is extremely care, 
aphemiamin the sense given it by Brora, though his 
rimespal ease did not conform to the’ defintion— 
Deerine's sub-cortical motor aphasia, Prcrrr Marie's 
asarthne, consatues frequent “diturbance of 
language, erther primary, or at a rehe of u more 
complex aphasia. 

Tin apherua, language is understood, menta) reading 
ls pecect, and mimicry and wating supplement the 
fncapacty for ora} expression. The words which the 
patient wants t proouzce azo known: and if he is 
4 perton of sufficene educatyon, be can even indicate 





the number of syllables or of leters of the word which 
be cannot esuncate, 

‘Aphema ts sometimes assocrated with agraphia, the 
Incapacrty to wnte words, which are, however, keown 





senting cannot be followed ; we may note, thea, n most 
‘cases that the leh hand succeeds n tracing awkceardly 
the responses which sre impossible orally. More of 
2p Monie’s Gane Ne Se ems 6, we te th the 
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160 ‘THE VERBAL FUNCTION 


he aphemia is amociated with verbal deafness and 
Blindness, und is then complicntd by complete 
sgrphia. Th the weakened forms, some words can 
be pronounced, but the constuction of plumses, 5ysimx 
and conjugations are impossible. 

"There are aphomias wth Jost of those elements of 
{nteraal language that Dejerne regards as the motor 
images of verbal ariculation, <disiact trom pure 
aphemias with preservation of these elements. The 
former involve 's daturbance of comprehension in 
feading, a slight diaurbance iz audition, x2 Taal 
townie spontancously or to take diewsion, though the 
Power 10 copy printed matter remais unimpasred, 
And an inability 10 indicate the number of sylables 
Jn a word (Proust-Lichtheim test). The fast inca- 
pacity is the important fact, indicating toss of images 
of aniculation. Bot it should be noted that as iong. 

the auditory evocation of words fs preverved, the 
umber of syiiables can stil be iodicated, and the 
umber of letters (a the case of visual evocation? On 
he other hand, whes we Sind disturbances of audition 
‘f of verbal vision, we cam seucely tlk of apbenia 
alooe. The critcism of aphemia af Pierre Mari, who 
treats these casey merely agrelstively weakened complex 
aphasias, wit) a predominance of che disturbance of 
spocch which he calls anarthria, is evidently justiied 

‘There are pure aphemiat or aphemias associated with 
‘other disorders ef language. Thece are no grounds for 
‘iferenuating pure sphemas with or without Tass of 
‘motor images.’ These ae theoretical conerpsons— 
swith an anatomical representation which baa been 
recognized as erroneous. by Dejerine himself! 
‘became mizad up with the fis aod distorted thes. 
Pierre Marie has enabled us to remove a dangerous 
‘source of confunion. 
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+ Agrphes 


Deperine, following Wernicke, holde that there are 
‘uatarbances of wrung among aphasic patvents, but not 
agraphia as an independent syndrome; and ‘thie for 
‘theoretical reasons, since he objects ta the identification 
of tha mechanisms of specch and wating.’ 

‘These disorders, he contends, ariee either fram a 
disturbance of snternal language among motor aphasics 
of rom © sensory aphasia; wnting is preserved in the 
‘pure’ syndromes, pure verbal sexiness (except, of 
‘course, i dictation) gare verbal blindness and pure 
-xphemia only. 

‘Weiung, on this view, is also always aMlected, what- 
fever the mancer of writing, with the left hand or with 
the eight, and, among motor aphasics who have Jost 
‘their 1aternal language, agraphia would develop parallel 
to aphemia, and disappeae with i. 

‘But these assertions ane not borne out by the facts 
im one of my own cascs 1 found aphemia without 
aphasia of comprehension, accompanied by agraphia; 
fand the ageaphi was still very marked when the 
phoma had almost completely vanished. There wad, 
then, no paralleham, and the two forms of verbal motor 
‘expresewon occurred independently. 

‘On the other hand, fn « case of pute verbal badness, 
cursive wating was perfectly preserved, but the patent 
did not know how to wre with his left hand, for he had 
never pracused writing with dus bad, and endeavoured 
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to draw graphic symbols where visual evocation failed 
bia! 

‘Thus the agraphia of the right and left hands 
clearly not parallel Moreover Pauses records 3 case 
of agraphia of the right band without paralysis, with 
the power of woung wh the fef hand, » pare motor 
agraphia during a regrosnos of aphemia* and other 
Analogous cases bare been observed. "Though such 
cases are rare, the fact that they exist is enough 10 
fatablish the exstence of an autonomoss mechartiem. 

insisted in connection with 

2 megan 

favour of Dejerine’s theory. Agarnat 

Dejecine’s denial based on one of Wermicke'sthearics, 
wwe can only repeat it again. 

Pure agrapbia—in $0 far as it isa verbal syodrome— 
may also accompany apraxic disorders without paralysis, 
the inabilicy to perform habitual complex movements, 
1g 9 the case of a left-handed patient who hed learned 
to write with the right hand end with whom x tah 
Lhecuplegue wes accompanied by apraxin and agrapbia* 

'Naturaly thare are degrees a agraphia asin aphemis; 
leters and numbers can be weuten, but not words, and 
still 1ess phrases. The meme, the year, tbe place and 
the date of birth ave often retarned. 

is general, ppostaneaus wrung and writing to dic 
tation evolve on parallel Lines, but copying eve printed 
tex transcribed ia cursive haod is always betier, be- 
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‘cause there is something more mechanical about 1, ag 
Dejerina remarks, Ia the most serious oases, the copy- 
ing is done lke a drawing, and primed letters are 
slavishly reproduced. 

Jn the lightest forms, only ceria failings are ob- 
served! 





which exists in complex aphasias, ay be 
der accompanying verbal blindnee 
Indeed, 1¢ seems that the existence of agraphia in 
cases affected with pure verbal blmésess is connected 
‘with insuficiency of instruction oF of graphic Practice, 
‘Wong has not become ausomanc with them, 1 re- 
mains a drawing, © copy of a model visually evoked, 
‘When this evocation fs, writing camzot be performed ; 
land theo patients are very anxious to be given a model, 

nd necessazy will fetch one, when they come xcross, 
A leteer they can no longer write. 

‘Ths happened is a case of shell-ahock which came 
under my observation. [1 literate persons, 00 the 
‘other band, verbal blindness does not in the ieust dite 
tur automatic wating of the right hand, but st may 
disturb attempts at weitiag with the left hand. 








|S The Aphacie Compleces and the Intullecual State 


We find isolated disturbances of visual or auditory 
‘comprehension, oforal or graphic expression, but usually 
there is a complex disturbance with 4 vanable pre 
dominating factor: soraetimes the aphasia :8 total and 
‘complete. When we are dealing with well delumited 
‘agraphuc disturbances or eeztal blindness, the reverbera- 
tion of these oa behaviour may be relanvely seghgrble 
‘especially, of course, if the patiest has had only & 
rudimentary education, But even in aphemla, eves im 
‘pure verbal deafness, it seems, according to the very 

2 Aw ele to wtf nae of cypn en tee ne aes meade 
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rare records available on this point, the disturbance of 
commasicaton may be reduced by the use of wating, 
and speech would appear not to be afected at ail 

‘When the disturbance ia more extensive, this seems 
no longer to hold good. Those’ there is sothing in 
the fac to sustify Deyerine's distincuon between injures 
‘of comprehension or of expression with loss of internal 
Tanguage and those without suck Ioss—the distinction 
only holds hetwees entely isolated dhstorbances of a 
single functon, and more of less extended discurbences 
in a complex whole—are there azy intellectual disturb- 
‘ances m aphasias of the ordinary type which for Pierte 
Mavie would be the true aphasias even without apbemia? 
Do ve find any evidence thar whet is impatted (3 & 
higher function of the comprehension of language? 

Bvidently cases exist im which comprehension and 
‘expression are deeply affected, though the mechanisms 
‘of sensory reception oF motor expression are not touched. 
‘These are cases of iosansty, aod ere we find reactions 
with no relation to what is said to the patent, incoherent 
tall, and incomprehensible jargonoptasia, 

‘But aphasia isnot insamiy, a point on which Plerre 
Marie and his pupil Mouer strongly ing. Though 
they admit the existence of general intellectual dis 
conders among aphasic patients—disorders of attention, 
mamory, will etc.—they recogeize that it is the in: 
twilectual function of language which is solely or at least 
rscipally fected. 

‘With regard to general disorders—in cases of artesio- 
sclecon with cerebral thrombasis or bremorthage, or ia 
cases of traumata and cerebral lesinns—there is no cause 
for surprise. There is of necessity a general disturb 
‘ance of cerebral funcwoning in these organic casea; of 
this these can be no queston. 

‘With regard to verbal snteligence, where compre~ 
hension of language is impaired, we may aay thet the 

‘Swordered if the function of “campre- 
affected ar rack: but if the bebawour shows 
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‘cocrect adaptation to circumstances, t© new condinons, 
when these, the object of sensory ‘emowledge, require 
the evocation of sentimeats, atiades, and acta, without 
ssocessarily mvolving verbal signs, we are conosmed 
nly with a disorder af comprehension which 16 purely 
verbal. Indeed, there are many facts which establish 
the persistence of inteligest behaviour among apbasie 
patients, 

‘We can call verbel comprebension ‘intelligence’ ; 
this 1s a matter of defines, Ir ig uscleat 10 argue 
Ihere about terminological conventions. Iu, reality, 
setting, aside the word ‘iatelligence,’ we are faced by 
the assertion that language isa single funcuon distorbed 
in asingle way. Now facts have abows that language 
involves various functions, the primitive functons of 
auditory comprehension and oral expression, and the 
functions, acquired later and not umverma, of com= 
prehension of the graphic signs of wnnng. And in 
ach of these fonctions, we see that the Joey or return 
‘operates according to the general lew stated by Ribot? 
the new is more vulnerable tan the old, and the complex 
than the sump, 

‘A alight disorder of reading will be shown in a faire 
to understand phrases whose sense is governed by the 
ponnon of the words or by ¢ conjugation of the verb 
@ deeper disturbance will eface the comprbension of 
words which are unusual and abstract; the patient's 
same will remain understood the longest. Sometimes 
the recognition of fetters will be effaocd before that of 
the last words and sometimes st will persist longests 
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‘hich may be connected with the methods used in the 
learning of reading or the degree of inteigesce or 
automatism in reading. Hut dis whole hierarchy of 
Gisarders in reading mey coincide with 2 perfect 
‘compreheasion of the subtleties of spoken Language. 

é here were only one way of understanding language, 
such a dissociation would be impossible; but ile 
‘existence seems uadeniable. 

Tn the same way, the return of speech my occur 
through the use of infintives and substant 
telegraphic myle or in pidgin English, while’ there 
wall be normal comprehension of phrases read or under- 
stood in their grammatical coreplexity. 

‘tis none ths lous trur thatthe wsus! cases of aphasia, 
especially clear when they are not complicated wah, 
aphemia, or with a divarder of verbal expression, 

‘Marie's tree apbasias or Wernicke's upbasiag, 
‘4 deep disturbance of the verbal fancdon at 
. comprehension and thought. Speech, correct 
from the pornt of view of elocution, is an woompre- 
Inensible rxgmerole, © such a degree that patents may 
‘be treated ag insane and confined-—which would not 
‘occur if they wore aphemlc. Any thought requiring 
‘te use of signs and symbols is impossible, 

‘Thera 19-9 disturbance of mternal language in sensory 
aphasias, says Dejerine, through loss of images: there 

‘an intellectual disorder, an injury to verbal Bought, 
independently of any image, says Piecre Matis. Thi 
is & question of Interpretation, a problem of the 
mechanisms employed, and ¢ matter which we shall 
Ihave fo examine. 






























Chartex 1 


THE PSYCHO- PHYSIOLOGICAL MECHAN- 
ISMS OF LANGUAGE AND VERBAL 
THOUGHT 


‘We are confronted by two kinds of functions, thave 
‘of motor expression and those of sensory comprchen= 
tion, und we must consider bow we ought to envisage 
the mechanism of these functions, which bas been 
the object of such tively controversy and of such 
profound disagreement. We shalb thus have to test 
the value of the dea of verbal images, rejected by 
Pierre Marie, motor images, and auditory or visual 
itaagos, and to diacover whether it 18 not necessary (© 
Give these expressions a sense dilfereot from the usual 
‘One—supposing they have & sense—or to subsutute for 
them more comprehensive ideas. Finally we shall see 
how the connection between thought and language may. 
bbe concelved, how we should esvisage the nature of 
interna) language and is ale in meatal functioning 
fas a whole, and bow aphasa of the curreat type, 1 
‘of Wernicke, in it sensory and intellectual st 

bbe interpreted. 








1, Tha Confusion vv om the Meter Lesage, xd the 
‘dea of Sater Covorionazion Cowires 
The Aprasiat 
Broce regarded aphemia a5 the consequence of a 
lesion of the convolution of language, mbere be located 
this faculty. Wemicke latroduced the idea of localized 
‘verbal riotor images in the pascrior part of the third 
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lef frontal, With Charcot and Balle this idea became 
Classic, aphemia being defined as the impoceibility of 
evoking the motor images of articulation. 

‘What then do these authors mean by 2 motor image? 
‘An auditory or visual umage is & mnemonic representa- 
‘on of iepressions of sound of Fight which constitute 
‘perception ; the auditory and visual images of the words 
are localized in autoramouscentres which are connected 
‘with the external world oaly by a single ne in a cents 
petal direction: these are only ceatres of impression, 














fromtal, which are the centres of speech and wrting, 
ara motor centres, canes of expression, ooanected with, 
tha external world by « centrifugal line, and they are 
aloo centres of Impression in part and hence connected 
with the external world by « second, ceatripetal Line, 
In Chareot’s diagrams, the centre of articulate language 
ia connected by thos double line with the mouth which 
pronounces the word (see fg. 16, P. 151)- 

‘Tha seat of the images of arnculation thus appears 
under a double aspect, motor and sensory, without any 
Indicaton, as for hearing and sight, of an mlermediatn 
rwoeptire ttage between the periphery and the verbal 
centre (the common visual centre anterrot to the vieual 
tantra of words, and the common auditory centre pro- 
cndhng the auditory centre of words). 

‘Wo have here = singulacly confused coneepbon and 
(the confusion bas never been properiy cleared up. 
* Motor images" of words are freely reyected of assumed, 
although the term conccals (wo different meanings, 
the motor and the sensory. Dejerme, who distinguishes 
aphemias according as they are accompanied or cot by 
the loss of motor images of articulation, which, wi, 
the audstory images ( the first instance) and the visual 

rages (of decidedly secondazy importance) constitute 
the idea of the word wied in imernal langeage, does not 
specify the nature of these mages, which he localizes 
in Broca's centre. He declares that when we think 
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‘with our auditory images, “at the same time as we hear 
tha words resounding clearly is cur snser consciousness, 
‘woure mare or less conscious of the movements nevessary 
for pronouncing them, tbe audsiory umage awakening 
the corresponding motor mage.” Univertalising, like 
Egger, his own type of ianer speech, he refuses 10 
fadmit ‘that one or other may predominate a: was 
implied, and he asserts that '*we all thonk am the same 
ay." Think anything coments," he adds, ‘and 
immediately we bear the words resound in our ears, at 
the samme time as we have the Idea of the nevessary 
movements for pronouncing them."* 

Thin view m entirely rejected by Pierre Marie, whose 
pupil Moutier expresses himself thug: “The image, 
then, 18 a sucemsion of movements that we imajt 
that we feel prepared to realize and do realice, Its the 
knowledge of the movement required to utter this word, 
the outline of this movement aod tins moversect ital 
In reality, we have 20 presentiment of the movements 
necessary for the articulation of a word. Let us ask 
ourselves are we conscious of the pontion it in 
‘abuohutely necessary to give tw the glotne, the tongue, 
the cheeks, and the Isps to pronounce # jiven word? 
Do we know how to aud! this postion? Have we even 
the vaguest and remotest ides of what the mechamsor 
of us verbel and vocal elaboration 6? No."* And 
the same way Froment aod Monod declare that 
introspection does not m any way reves) the existence 
af verbo-motor images ; according to them we cannot 
imagine the movements that we are going (0 effect; 
there are only unconscious motor habrts. 

‘This genera! denial on the pact of Mautier, and of 
Fromeat asd Monod, really involves two distinct 
afirmanone : 1, there are no images of verbal aruculae 
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{greatly with che iodividual, in spite of the convenient 
Afirmation of the identity of all individuals, wich x 
customary with most civicans—whose peychologieal 
Aoulyaes are usually barren enough 

‘Ta deny motor types of laternal language, and even 
auditory-motor types which sre the most common, 
‘while denying kinmsthetle represencations, ix ceally 10 
(reat well established data" a hte oo cavaherly. 

‘Bat the anserton that speoch is not cmuunad by 
‘einseathedc images is en a very dierent plane, 

‘There is an appearance of contradiction tn Dejeine, 
in dha his sub-cortical motor aphasia was an aphemia, 
With preservation of the motor itsages. Thus thesa 
iinages would not be suficient 00 secure articulation. 
‘What would be missing? ‘Their connection with the 
smoiorcontres. Bat with what motor ovate? 

Ta any case, ifthe preseace of theve tages were 
not sufBcieat, their absence would ipue fade (nvolve 
faphemia these images would be absolutely necessary. 

‘This fa assured. by Beroard-Leruy, who qusly 
cvticaes the arguments by which Déjerine exablishes 
the paruateace of kinmmietis mages in certain apbe- 
fis! And he cites from Saint- Paul's mteresting 
work! the observations of Choublier, who, when Be 
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first spoke io public, learned by heart the firet part 
of his speech: “While [ was epeaking,” he says, 
“at seemed to me that at the moment when my tongue 
‘was articulating the phrase 1 was speaking, I was 
Internally speaking the following phrase, 22 that, at 
times, 1 was afraid of mixing the words of the second, 
Phrase with those of the first" 

Moreover, the personal observation recorded by 
Ballet, alzo’clted by Bermard-Leray, would prove the 
necessary connection between ioaxsthetic representa- 
‘ion and verbal articulation. He provoled, by ex 
essive smoking, actual transitory anacks of aphasia, 
and noted that, when he tried to name objects he could 
not, though evoking bis auditory and visual iroages, 
‘prongunco a word such ag *parapluie’: ‘I endeavoured 
to cowrdinate the syllables which consuiuted 1," he 
ayn, Mand while [waa articulating very clearly 
‘parapet? and ‘obélisque,” my tongue made x fruitless 
appeal to my motor memory”; then suddenly while 
bbe wax fixing his attention on the viewal image, the 
wont ‘burst forth, so to speak, and gushed out"; 
the mator image was cevived by the visual image.* 

But as a matter of fact, was not the word which 
“hart forth” pronousced by ‘motor habit,” according 
to the expression of Fromeat and Monod’: suddenly 
leasod, without any preliminary awakening of the 
knasthetic representation? 

‘Normally, to have kinzeathetic representation and 10 
be capable of efecting the movement aro equivalent; 
the two terms are 20 clasely linked together that they 
smuat both be absent or both be reshoed at the same 
time, 

But do these ordinary Links constitute » necessary 
connection? it does aot seem so. When searching 
for a word which we cancot remember, we clearly find 
ft because, automatically, we succeed in pronouncing 

1 one Ble, 24 gpm ome de Papen, Pa, 86, 
eae 
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it cither by fumbling, or from Its context in a phrage o¢ 
a conversatien. 

‘And in this context the remarks of the aphasie 
octor Salon, after his cure, are very instructive: "I 
‘often felt” he asid, “east I had the syllable or the 
word in'my power, but aming to am unforrunate 
obstacle, the psychological tracts were suldenly com- 
pressed, deranged, obliteruad, blocked or pethaps 
inhi ‘A different word might come instead of 
‘the word sought. "I am never able.” he added, "10 
tell beforehand whether T can express myself or not. 
essa very curious feeling.” 

‘Thus the word may or may not be correctly prom 
pounced, without any kinesthetic representation allow 
ing rt cither to be seen ia advance, or « foréers prepared. 

‘And further, how many verbal automansms, Puerre 
Marie's *focmale of language.” trve reflexes, arite even 
mong aphecic patweny, similar 1 avery way 10 molOr 
‘eutoratiams of congenital reflexes which are by 20 
‘means necessarily conditioned by a kinestheuc repre 
sentation. So we may conclude that images of art 
latlon—which certainly exist as memories of sensations” 
are mot necessary to cortect aruicuistion : tod st w 
‘very improbable that they are suificient to ensure ty 
‘but to this point we shall reture later. 

In what then does aphemus consist? Te t a paralytic 
for an ataxic digocder? Pierre Mane acd fun pups 
Ihave never given a precise account of the cature of 
‘dus motor disorder. Eliminating zmayes-and thereby, 
rmories—they leave undetermined the 
‘of the disturbance, which they ro- 
gard ag a simple hindrance o the co-ordination of 

Tn reality everything occurs as if there were toss of 
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motot memory, that is to say of the motor habit, the 
progress of verbal automation. And this fe ot a 
matier of general amnesia or of a diffuse ausociative 
lisorder, 

‘How, past from the incito-motor azea, which is not 
‘tuelf affected, can there be injury to the noquired 
mechanisms which allow the correct realization of oom 
plex coordinated movements? To solve this problem 
fe in necessary (0 refer to an important idea on which 















Consider the deeapnated frog which wipes with its 
foot 4 spot on its skin om which a drop of scrd has been 
placed, oF a spinal dog (with its spinal cord severed in 
1 high region) which scratches itgelf when cutaneous 


ia slightly stimulated. In these cases, there ig 
reflex centre which, owing tm the action of cermin 
ensory excitations, relexses x complex coordi 
reaction, provoking, in the order desired and with 
suitable intensities, ‘the operation of the motor cells 
corresponding to the muscles volved in the action. 
‘This operation is prepared, it is controlled by an 
element which constitutes a centre not, properly speak- 
fing, motar, but coordinative, 

‘Let us recall ugara tho fine example of a co-ordination 
‘centre whuch is furnished by the movements of the eyes 
fand the head. In order to look to the eight or che lett, 
the eyes and the heed must make movements of 
defisite amplitude, with a strict coordination of the 
muscles of both tides. Now looking of turning the 
hhead to the right may become imposible in vartain 
legions which affect the aculogyric centres or the right 
cophalogyric centras, the ‘gculodextrogyric® centre for 
example, which is situared in the mesencepbalon, with 
‘out any paralysis of the ocular muscles. 

“The centre will be pat into operation, cither by 
retinal impressions (which at the same time can direct 
the coocdimated movement of convergence}, of by 
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Inbyrintinne 
‘or again by mnemonic evocation of visual sepresenta- 
tons, or finally by an impulse of associative origin, by 
volition. [n each of these cases, the incitation which 
hhas come by very diferent tzacts will be unterpreted by 
1 certain complex reaction seleased by means of the 
coordination centre which, is communication with the 
various receptive and central stations, will respond by 
the prepared reaction which x controls, aamely, locking 
to the night or left 

‘We may note the similarity between the complex 
movement of looking to one side or the ather, which 
‘can bo abolished by a lesion that affects only this action 
in its complexity, without paralysis, and without 
‘pairment of the elementary movements of which it ix 
‘composed, and the enunciasion of a word, which requires 
the opersuoa of « buccoraryngesl group, under the 
influenoe of various excitations, either recepuve (seuding 
(F cepeition) or assocutive, and which may be abolished 
without paralysis of the elementary movements noces- 
ssary—and sufficieatfor auch enunciation. 

Differences exist, however, not only im the number, 
wbich in wery unequal, of the co-ordinated movements 
of the process of looking and of articulated language, 
‘but more especially 1m the fact thet the centres by 
moans of which we look to the right and left, or up 
sand down, ace the pre-established mesencephalic centres 
that Is to say the congenital centres, which are put into 
operation by a reflex tact, even without the cerebral 
‘cortex functioning at all, while the centres of speech 
‘are formed by education during the ‘nfetime of the 
individual—though with 2 ceri hereditary predis- 
pposition—and are located in the cortex.' 
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‘The incito-motor centres are themselves co-ordinative, 
But, when a mora complex act requiring a succession 
(Of relatively simple acts is repeated very Grequently, 
and becowes automacie, a relay centre is formed, a co- 
ordinative element, capable of releasing it, by bringing 

to operation, in the desired order and wth the requisite 
intensty, the vanous incito-motor elements which 
control the attions composig the group which males 
‘up the whole automatic actvity. This 1s so expecially 
when numerous antlogous actions are possible and 
may be controlled by very different tracts. We must, 
indeed, assume this, whe we see apraxias abolish- 
ing complex habitual mutomatic acts, and effacing the 
retults of learning, and of progress 0 skill und rapidity 
‘of execution acquited by countless repetitions; and this 
‘without paralysis and withoot impasring the elementary 
‘mechanisms. Aa aprocie patient can no longer aim 
at anything, mais the gn of the cross, blow his nose, 
anda bra knife and fork, though all the whnle he 
rocogmuon objects and without ansuthesia, paralysis 
or ataxia ; he will behave bike a young child who ha 
not yet avtemacized these mechanesins. There it fore 
getfulness un thus ease, but it is dur «© a localized 
Tenton? 

‘The fact is that tins lesion damages the co-ordinative 
slements—collected ia a sort of station analogous to a 
telephone exchange—which hare been specalized by 
‘education 19, the function of bringing into immediate 
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operation, a2 a whole, a group of slementary actions, 
and the advantage of the education is thus destroyed. 
‘When only some xe group of co-ordinating elements 
{a affected, some one automatic ncuvity is completcly 
‘or partialy abolished ; and these axtomatic activities 
that can disappear separately, and have distinct co 
cordmation centres, inciade che instrumental execution 
Cf the puaniat or the violinist, or even of skilled typing, 
‘writing and sore specially speech." 

‘Asrong the apraxas, agrapiva and apbemia come fist. 
‘The coordination centres of wntng and especially of 
speech are of very great importance, on the one band, 
fand their dworders canaor be overlooked, and, on the 
‘other, the multiplety of independent complex ucts, of 
‘written and spoken signs, that they produce, implies 
1 development and a vary considerable extension of 
theae centres, which are thenoeforward more vulnerable 
{in cerebral lesions ; and furthermore, his multiplicity, 
1s a consequence of the resultant competition, prevents 
‘—excapt for u fem verbal acts—any deep aucomatian- 
ton, and frnctional disturbances directly affect the most 
usceptble mechastams, precraely because of theat 
cepuibuity. Education 1a language consists In the 
construction of a ort of keyboard, the keys of which 
‘must be put into action for the phonemes and phonetic 
‘groups which consiqute words 10 be sutomaticaly 
fartculated, without fumbling or groping, each key 
having its connecuons established with the inito-motor 
elements of articulation." Injury to these keys, ot the 
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putting ont of use of the Keyboard, causes us to lose 
‘the whole result of learning to speak, without the motor 
element being atected. 

In this case it is indeed a form of memory which is 
aflcted ; nal, however, the memory of the kinaesthetic 








‘fon of the associative ineitor-motor mechanisms, a con- 
stitution which, in the course of evolution, as the 
Physiology of the nervous aymem shows, implies the 

tervention of the co-ordination centres by a process 
ibich we need not be astonished to see produced during 
‘the developnieat of the indredual, 








1 The Phew Go-ordinaton Contre 


Just as the ocular co-ordination centzas may be put 
into action by different tracts, of a labysinthine origin 
{rotation of the body), auditory (ateral sounds), visual 
{light suddealy appearing in the periphery ofthe field), 
‘volitional (for the explanation of the Geld), of imagina- 
tive (evocation ofa lateral image), so the centre of phemic 
co-ordination, oF rather one of the relay stations of 
this complex centre, can be put into acton by aud 
ory (rapetition) or visual (reading aloud) impressions, 
by tendencies, feelings and sensory images (spontaneous: 
‘expression, emovonal reaction, saming of abject, ots) 
‘Beran and aeons tected punt 
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4nd even by the mnemonic erccation of corresponding 
aaudtory, visual, or kisesthctc impressions, or finaly by 
the phenomena of asocative wradsasion that ae erred 
tons iceas™ 

‘To sum up: audinon ofa word, ot auditory memory} 
Vision of a word, or visual memory ; memory of te 
articulation ofa word ; perception, by one sensory tact 
for by several, of an obyedt of which the word Is the 
symbol ; associative expression of Sechngs or af seas! 
“heee are the essential means wtltaed in the acavaton 
fof the phemic centre. One oc other of the ontgories 

svally employed raay predominate, (nthe case of an 
becie, repetition without comprehension, patacm, 
smuy preva the re of visual impressions is null or 
neatly 0 among the literate; the deat fore birth who 
have learned (0 speak bave no audstory impressions to 
Inlervene Bul, norcally, tw feelmge and wean dat 
Appear in action, fa the form of language. 

‘Let us suppose that localized leslens succeed in ine 
terrupting one of the tacts which give accexs (0 the 
phemic centre. Jost as the suppression ofthe connec 
tion between the vestibular of cochlear nuclei and the 
cenize for directon of vinion mralre the #sypreksion 
of reflexes of labyrinthine or audeary ongis, $0 the 
interruption of the ansccution pats—iocuded 18 the 
arcuate bundle—wbich connect the auditory area and 
the centre of phemic oo- ordination, wll prevent the 
repetition. It will prevent i completely in the case of 
‘knows, phonemes, of words 1 a forege language 
‘which has mot been learned 1 should mot prevent win 
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the cate of knows and understood words, for the evoce- 
ton af a visual representation of of intellectual assoc 
tions will allow indirect acuon on the phemic centre 
and ensure the enunciation af the word whose direct 
repetition is impaasibie 

Ror this to occur, the other mechanisms of evocation 
must not have been affected, spontaneous spesch mast 
be correct, writing to dictation, reading and compre: 
Inension must be uaimpaired. 

‘Sometimes, however, all the coaditions are obvivatly 
‘present and yet the repextion of a word, spontaneously 
Pronounced In @ cocrect fashion, ig smposnble. This 
fe a cunout phenomenon which I noted in one of my 
pbaste war patienss- 

tas explained by the fact that in such w case, with 
functional disorders (continuous amnesia or aproseria}, 
the compulsory repetinan distracts he attention, and 

lemands an effort—though a vain one—preventing the 
Antociauve evocation which would ensure comprehension * 

‘When attention 1 brought to bear on the phoneme, 
and 19 not allowed to wander to the ansociative autor 
rmatism which is characteristic of recognition, it is 
remarkable that the word seme strange hike a word 
from aa unknown language. If I bear a3 « sound the 
phovemes daw—ur—they do sot seem to bave any 
relationship to the word duane, which I understand 
almoat withost hearing it, without, that is to say, 
‘noticing Ws audnory characteristics. “My patient, who 
‘was capable of namisg an obyect and yet unable to 
repeat the eame of the Object when asked to do #0, was 
the vicum of x densation of atention of this sort, which, 
as a sesult of his functional injury, completely debarsed 
the mechanism of evocation by asgociatvon pats 

‘These circamstances are rarely found in conjunction, 
and we have scarcely any examples of verbal deainess 
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Preventing repetition but not comprehension. ft ia 
generally the reverse which occurs, but we shall rewen 
{tins point, 

‘The phamic centre may then be Jsolated 12 relation 
to one of the centres capable of acting on it; sometiiies 
spontancous speech is impossible owing to. diswurbaaice 
if the associative are ia um relations with the phemic 
antre, and servile repettion continues. 

Usually, in aphemias, whatever may be the trict 
cemplayed for putting the co-onhnation centre into 
speeation, the check is the same, for ewher all the 
‘tacts have been interrupted before reaching the centre, 
(€ the centre itself has been destroyed by the lesion, oF 
‘again the conzcctions of the centre ith the incito- 
motor elements have been broke. 1¢ 1 imposmible 10 
differentiate the type of destraction in a case of complete 
aphemia. Wheo the aphecsin 1s partial aod all th 
tracts of nooess give like sesults, this Is becruse the 
fesion bears on the keys of the co-ordinative Keyboard 
fr on sts urgans of motor transmiaginn. If the eys of 
1 typewnter are brokes, or out of order, or xf they no 
fonger act when struck, the corresponding letters will 
bbe Iaciang in ee write text. 

Jin incomplees aphema, we sometimes find parse 
hema, that 1 to say, 1m speech some words are 
[pronounced i place of cubers. If theres no intellectual 
disorder to expan i what Has occurred w a deviation 
fof connections. An injury to the sssooxtion bundles 
‘hich Jead to the phemic centze, destroying the isolation 
Of the Gbres Tike an entaaglement 1m the wires of a 
telephonic system, a daorder of chrosaes, a confusion 
of syztonies, will account for this more or less accents 
ated. phenomencn which, in 2 mild form, may proceed 
‘solely from a certaia inattention in speech: 
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A disturbance of the actual keys of the keyboard at 
te sage of ralimtion is capable alo of producing 
ips, involving paraphemia, especally 
srhen the ys a0 highly mesicve tad Ti operates 
fs rendered easier by automatism. Almost all sphemic 
patients when trying to talk succeed in prancuncing 
monosyliables (‘yes o¢ ‘20"), formule: which constitute 
true verbal reflexes—oaths, for example, which bave 
‘become the means of expressiag emotion. 

‘The destruction of the pbemic centre or the disorgan- 
ination of fits organs of motor transmission has not beet 
90 complete as to make it impossible for certain very 
‘Automatic mechaniarea to aucvive. 

Thus a worn-out typewriser sometimes succeeds in 
‘writing one Tetter—always the same one. 

‘When several languages are spoken, they correspond 
to distinct keyboards, and—In exceptional cases—may 
De selectively injured. Generally its the least automatic 
‘which, in ordinary lesions, are te first to be lopaired 
Ia therr functioning. 


3 The Graphic Coordination Centre 
In spite of Dejerine’s arguments there is nothing to 
four ducarding the idea of the formation of a 
‘eo-orknation centre for graphic mechanitms become 
‘automatic, as well as for habitsal and complex praxias 
‘such as speech. I there were an hereditary predisposi- 
tion to phere co-ordination —and we can infact assume 
Htthus is only realized, as Prerre Mare contends, in 
the coarse of individual development. And though 
fe is not all men who write, even speceh is facking in 
‘uneducated deafmutes. We can write with a machine, 
Dut we should also talk with a mechioe af the sounds 
could be givac out mechanically by tapping the keys 
‘corresponding ‘9 the phonecees, as we tale by signs 
to a deat-mute or in semapboring. 

Tee ruc that we can write with the left hand or with 
the unm and the foot, as we should draw, when we 
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cannot make use of de tained right hand but the 
fight band, when not paralysed, : in the sume case 
as the left hand when st lages the benefit of its acquited 

Iteaa drawand even 





cannot achieve autamatic execution, the realization in 
writing of an idea or of phonemes comespondiog. to 
‘well-known words which have often been wntten, 

‘This localized lone of motor wriungememories is 
again the eescht of an inyury, ether im the structure 
Haclf oF in ita connections, to the centre where the 
soerdinating mations which are constituted during 
the progress of the graphic habit are jextaposed. 

Pure ageaphia, which ss rarer than aphemay is, 
certainly found, genecally wnbout myury of the fsction 
‘of language, during the cegreasion of more complex 
disorders, but showing the possibilty of an isolated 
disorder of there mechasisms, 

‘The quesoon at isgue is Rot whether kinesthetic 
representations are abolished—they may pechst, it 
reema, in certarn agraphias—but whether the ‘co- 
condination of automatic. graphic movemenis is soll 
possible. 

‘Visual representations are aut necessary for wzting, 

ince the blind leara fee-hand weting, although the 
relations between graphiam: and vision are normally 
48 clone as those beween speech avd beans 

‘in paeudo-sgrapiva due to pure verbal blindness, we 
are dealing with dveducsted individuals who have 
wearoely aay knowledge of writing, have not auton 
matized or formed x co-urdication centre for it, and 
‘who must draw the model imagined fom the con- 
stituent letters of the words. They do shia a bile 
better with the more skilful hand than with the other, 
‘but are checked when they forget the exprescotatons 
which they are copying. Verbal bhodness does nat 
prevent the automatsms from operating—in spite of 
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of reveading—eehen education as 
set up a graphic co-ordination contre, Avery clear 
‘ase of this bas come under my observation? 

‘The keys of the co-ordinasive keyboard may alto be 
selectively atfeeds i€ being impossible to write oet- 
tain words, aad a5 a rule these may be any words! 
Figures hve a sordiaative keyboard oear, but dlainct 
from, that of words and lewert. As a rule agmy 
ations wnt vem correctly, Dot sometimes hey cannot, 

fistiact kegs for mambers equivalent t 
‘merical words, atleast for certain mumbers (the year 
(of birth, for example; ambere wih & symboic ignite 
cance, auch as 1870, ec), 30 that these oumbers are 
Bill correctly writen whea other figures or numbers 
fansot be masaged. 

Sometimes numbers. although correctly understood, 
ace feultly written, though the digis are currect 
and the assembling of separate signs by means of 
vision is correct) asd thie without any other disorder 
of writing. 

















4 The dan of the Sensory Verbal Image and Recipe 
Comardemasion Centres 
The Agwanas 

To onder to understand verbal deafvess and verbal 
‘bhndness, « ies of auditory und visual images of words 
‘has been Invoked. But the sea of a sensory verbal 
image, though 1 does not imply the greater confusion 
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‘of the motor image, has not always been accepted and 
thas not even been clearly formulated. 

Inbis interesting work on language, Eugine Bernard- 
Leroy criticizes the idea in the following word 

“The Brat interpretation which comes to mind is that 
the authors mean by 2 vecbsl umage the memory of the 
auditory perception of a word ; But (wo objections can 
‘be raised to this conception. The firs is that this 
memory is not an image; we must conceive of i as 3 
complex including an umage, emotions, etc. and having: 
asa centre the auditory sensation ise. Tt a system 
which tends to develop; it 1s a view of the mind an a 
whole, a reahved abstraction, for this system only has 
reality sn 90 far ag it develops. ‘The second obyection 
is that there is no ‘lost’ o¢ ‘ellaced’ memory. If the 
memory of & word, especially, were lust, the patient 
‘would no longer have any perception of this word. AS 
‘4 matter of fic, he has a crude or even a dilferentnted, 
‘peroeption of i. 

“Bue perhapa what is messt by the expression, 
‘verbal images, {s the images, emotions, etc. in short, 
tha utates of consciousness that constitute the system 


‘This weoond inerpretation does nat render the theory 
any more acceptable. IC these ster of eonacousnoss 
swore deatrayed o even ifthe links which smer-eonnect 
them were drokin and the system dustoatedy this 
system could ot in any case appear. Tn order that 
may be evoked in a perfectly socmal way. however 
itis enough for the word to be read insesd of being 
heard, if eis 3 mater of verial denfoess or heard 
Intend of being rea, fits a matte of vert blindness. 

"Te ip prectsiy this lat consideration wich fads 
us tothe lnterpreizson, purely psychological of cours, 
that what is impaired ond disorder 5 the association 
between the pescoption of the word, vtual im OMe casey 
sdlory im the other; and the system of rages iat it 
‘uti evoke. Both terms contioue, butte chia which 
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united them is broken ; the eppeazance of the frst 30 
longer Involves the appearance of Uie second.” 

‘The substation, for the lows of semory image, of 
sn associative, intellectual, injury, to explain verbal 
‘deafness and ‘blindness, characterizes Pierre Marie's 
conception, according to which aphasta—of x single 
clinical variety only—is only a lack of comprehension af 
language, Moutier too adopts Bernard-Leray's critique. 

"ie is the interpretation of the image and not the 
image italf that is lackiog,"® he wrtes; but going 
further, be carries his critciom of the notion of an 
image In general to the point of complete negation. 
He cannot separate the image of te words from the 
thavght. «To sum up, these though, the word 
and these abatractions the images, from an induasolubt 
‘whole im which no element is distinct." And after 
considering the vanous conceptions of the image, and 
refusing 1 the rOle of a cerebral stereotype or schema, 
find that of aa idéforct, be excludes it definitively: 
+The image isa word: we caanot define it we cas only 
fad ta what it corresponds} i is. sumple fagade behind 
whieh nothing goes o2."* 

‘This view ia cavalaly too extreme: when we dream 
that we hear someoae speaking to us, that we are 
acting bim move, or when we imagine ourvclres t9 be 
running, we have a representation involving visual, 
auditory, and kinwsthesic umages as well as muemonit 
reproductions of percepticas, sometimes combined $0 
as to form new aspects. The image is thus a datum of 
common sense, whose exact ature and mechanistn 
alone are open to discussion. 

It is aot dificult, given a certain capacity for visual 
Imagination, to imagine = page from book with the 
‘words wo have read there: we'can isiagine the voice 
of « fiend prosouncing @ phrase. We thus have 
‘vinual and auditory images which are verbal umages. 
Fee aay remo 
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‘The exisnos of verbal images canst be denied 
Barth oes nt imply eat verbal dena od nd 
nea aze due t0 the ious of authory or visial images 
ot words, nor tha there ts spect sents arming 
‘oct of storehouse for thee images. These hypothests 
ate, in fact, unesvstying, and are open io many 
ritcssse and fines of stack, 

Let us look more clasely at wha constnutes the 
‘eeocation of ax image. 

Tis childish to suppose thet the Bean consoles = 
worehowse where ile stereotypes” are depoeted, 
Photographic images of events. whch have affected 
the senacs, and tha meory serves w bring them 
eventually ta light. ‘The mremocie awakening of @ 
aenaation, fn which the pecaliar property of the image 
resides isthe siting in operation, rough an assoca- 
lon path, ofthe receptive sensery lemeats which have 
been drawn into action by penphera! suatulaion. Let 
ns assume that | provoke the visual smage of « prcted 
pege-taking such an example becauan visual Images 
five the very best illoson of being pictures Of 
Photographic. prints is certain that T can se the 
‘whole page disuncty 0 my imagenation, and with en 
intensity capable of many degrees; [cam croka a whe 
muss of rectangular orm watt greyish lacs as though 
Thad an mstantansous floating vision of the page. If 
with to read, 1 shall successively evoke distnet ime 
pressions, very limited 1m extent, of words or smelt 
fr2ups of words, witha representaon of the ovement 
Bf viaul exploration along the imex. Moceover, fom 
‘tats of words I should be able to imagine one word 
in isolation. When Ihave sees ths word, the dierent 
retinal elements recciiag impressions of igh or low 
fuminosiy being oto play the central elements which 
arrespond. to them respectively, and produee simul- 
taneous seruations of wine and black which consntute 
aM ye aa al age ac ordeals 
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the Game oF design of the word. The fully succesful 
and complete evoestion of this design isthe activation, 
this time centrally inidated, of the seme cortical re 
‘xptive elementn whose topography coreaponds to the 
peripheral elements ofthe retinal mecua, with the ame 
Felative imensty, testing in black and white. To 
imagine tha there isa storehouse forthe visual imagen 
of words, disinct from other vasual fomges, is to Sout 
fhe evidence of neurology ; such a conception was 
permissible forthe Bpicureans, but hardly forthe sin 
ff science today | Grivciem of the iden of a verbal 
inoage as a distinct enya therefore flly justified, 
Images are the mnemonic processes of the awakening 
of semutions there may then be images of words: but 
nothing diganguishes thers 1m dhe fist analysis trom 
‘ther images, i their dynamic realization. 

‘We canet late the power of evoking images belong- 
ing to one sense without losiog that of evoking th 
cxcresponding verbal images, but che facts show tbat 
wwe can lose the evocation of che verbal tmages alone 
‘Tow tocans that the mechanisms of evoking these 
Images are afecid. An astocitive procs no longer 
functions as before. But we cancot say thatthe verbal 
sages, although not evocable, ae preserved, because 
the image has so existence outside the process of evorae 
tion of the elementary vensory traces ; the image is the 
congesies of evocasive processes which activate as 
specific whole elements secviog for cvery possible 
combination: the order of the siccesswe. phonemes 
constitutes the auditory image of a word, the sane 
pboneraes n another order givang ancxher woed. 

“Thus it ia not the sulisston of « stereotype image 
which is injured, but the realization of the image, a 
Associative dynamism. Nor may we regard the io. 
capacity to evoke verbal images as a porly intellectual 
izondes; we are realy dealing with a sensory evooe- 
tion ‘tut one whose mechanism 1s asgociative and for 
‘hat very eeasoa imeectual. 
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‘And if, uader this dynamic aspect of x congeries of 
associations that evoke elementary seneary Sata, re 
imagine the verbal image, we can again aay that verbal 
deafness or blindness cnasins sa the loss of the audary 
‘oe visual mages ofthe words. 

‘But how ote this selective lots of the evocative 
dynamism oocue? In disorders beating on the sesocia- 
tion paths, the images of objects would have to be 
incking aa\well as the images of words, the confused 
fepresentauon of the page end the grey lines as wel 
‘a the distinc: successive ropresectation of the word 
which form the Tinea. Thus & not 39. 

Tf, therefore, a limited leswon selectively suppremen 
the power of evokiag of its behalf the auduary cr vival 
eapresentations of words, we are justified in holding: 
at this is due to the educative formation of a relay 
surtion, of « gnnéral co-ordinating stasony Just at, in 
‘thonght, the enuoclanon of a word cove by sais 
of the phemic co-ordiation ceatre, vo the auditory oF 
‘vinual evoeaion ofthat word requires aleo an analysing 
tind distnbuting apparatus which, under influences 
ing from vanous vources, releases the exctations—in 
sultable ordes, with the desired elatve intensities no 
longer of sneitomotor elements corresponding. 19 the 
actions involved in the arveslation of the word, but of 
receptive elements ofthe receptve region involved in the 
tndstory, visual, and kspaethetc reaation ofthis word 

‘But unlike the motor coordmanon centres which 
function only in one direction, the sensory co-ordination 
centren which avuat be in evidence 18 tha evecation of 
‘erbal smages of an assccitive origin, have also af 
inverse rile. which may eves be regarded af thee 
principal rile; they evoke the manifold suscciatons 
Involved by compeehension, begining with the mages 
aroused peripherally, thet is to say bepnamg with 
perceptions. And we can realy wndernand that & 
Co-ordination centre may be necessary forthe auditory 
for visual comprebension of language. When so many 
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‘words, whose sensory groups may be so close togetter, 
«ara eadowed wits suck different evocative powers and 
involve suck vatied sSignifcations, we can imagine the 
‘complexity of the association paths which must directly 
comnect the many receptive elements involved-—ia the 
visua) area, for example—not oaly one with another, 
but with the auditory receptive elements {fot the 
‘auditory evocation of the word geen); and also with 
all the elements on which depend the feelings, ativades 
and reactions implicated in this comprabension, and 
‘with all the receptive efements of all che sensory areas 
that ensure the evocation of the various images that 
tha sense of the word may allow 1? 

‘Aa well suppose that if all the inhabitants of Pasts 
‘aad telepboaes and communkared with one another, 
‘they would have to have separate wires consecting 
‘each one with all the others. We should chen have 
‘to ascume that, if groups were formed, when one group 
communicated with another, wimufuneously all the 
members of the first group would have to be put iato 
connection with one another, and each of tham with 
fll the members of the other group, who would then 
aclves be interconnected. We find in nature processes 
simpleton saogoes fo thon whieh mun bas 

"The formation of central stations intermediate between 
fone seusory arta and the others is evidently one of the 
characteristics of cerebral fenctuomng. Thanks to these 
relays, u word, for which m key has been securtd—or 
feven several Beys which can be used by subsptation 
fon the keyboard'when it ie seca or beard, enters 

1 sel, a ew of the mop of he gt Boe pd, eh 
ego hn coe map ar ay Sud aga 
\fesptieal ening Aud reeks fe prio nc ong 
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into correspoodence with this key, with which the 
entary complex is consected. From this puint there 
mart associative impulses in prepared tmets towards 
the co-ordinating phemic or graphic ceates which, 
allow repetition or wring, towards the other sensory. 
‘co-antmation centres, which ensure the evocation of 
the various images of the word, towards the groups 
‘which form images af objects or memones of events, 
and towards the affective or exctor centtes—awakening, 
eelings, tendencies, atitudes, reactions, ee., according 
to tho umemonie preparation of the assocation patho, 
and according to the sensbiiieg induecce of the 
mental orieatation, of the momentary environment, of 
the imroediately previous eveots, exe" 

‘An injury to the relays or the comanssicative tacts 
of these rolays with thers sensory areas, or Saally co the 
‘asucciation buodies which emanate from them, will 
produce the disorders characterise of vensory aphasia, 
Dartal or complete, verbal deafness or verbal blindaeas, 
‘And their similarity ¢ the aphemiass¢ remarkable, 

“Aphemis and agraphis are particular forms of apraxia, 
Verbal deafness or biradneas—which consists im ack 
of compreheasion of the auditory or visual images of 
words, and 10 an incapacity So wire them oF anterpret 
them ‘by speech or welung—are particular forms of 
agnosia, And in fact there are non-verbal ageosian 
which are tometines called ssymboles." Thus pryelic 
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blindness i characterized by failure t9 recognize objects 
perceived. In verbal Buadness, the words are not 
understood, but graphic characters as such ares ia 
Psychic blindness, writing itself is not recognized. 

‘When the sight af objects no longer involves the 
hhsbitual associative evocations, there ars, intbe haadling 
of these objects, incobereaces which my recund us of 
apraxic or demential disorders. 

(Noises, which ace attributed to well-defined causes— 
co that in verbal deainess if the terms of a language 

re not understood, the language as such ie at least 
fentfied—lose all meaning in psychic deainess. 
‘We also find cases of tactile agnosia, In which, 
without marked sensory disorders, objects felt no 
fonger awaken either the sdea of their mature and 
use or the word which designates them. And in 
the case of the dlind, reading with their fingern, 
tac agnosia of words a verbal anesthesia, is cone 
corenble. 

‘Apruxiag and xgaosias correspond very closely to 
the twa poles of mental Ife, which proceeds from the 
reception of external stimuli the direction of reactions 
othe physical and sociat eaviroament, 
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It can de readily onderstond that disorders in the 
functioning of the celay stations, which ensure chasac- 
teristic evocations of words or groups of words that 
are the object of comman verbel axpertesces, prevent 
comprehension ; repeation is generally less affected sn 
Sneamplese injuries, bat may be affected separtely. 
Tm this case, the bundle which connecte the auditory 
and phemic co-ordination ceatres is separately inter 
‘rupted, organically or functionally. OF course, if there 

1 diixinunoo of associative fanevoding, an mtclectual 
injury, campredeasion may be mate or lect abolished 
‘without the co-ordination centre being nescasarily im- 
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paleed 5 cepetnion is stil possibie, which proves sts 
Integrity. 

"im general disorders of uneqval intenscy the same 
law holds throughoet. ‘The wont eotomatiat und most 
usual expressions are the ieost tomacious, ad exo Rut= 
‘ve separately in the ereck of auditory comprehension 
the patent's pame is generally recogmands Gn the 
other hand, geamoutical forms aad the significance of 
symax are’ forgoten fist, acd the prominent words 
alone are understood, 

Litte-used foreign languages are generally very 
tagite. 

‘Hue selective lesions may have apparently capricious 
consequences, and the comprehetaion of certain cate: 
‘pore of words or of a tanguage wivch fe ot the one 
Teast used, may alone be aloes. 

‘On the other hand, an extension of verbal deafness 
‘aay occur in the form of psychic deafness, and musical 
dleatnens rn particular sometimes ascorpanie 

in racomplete verbal deafbess we often find con 
fusions which, when they depend of pacapbasina of 
fexpresuoe, of on parphermus, ase true. pataphas 
of comprehension, Or parngronas. In one of my own 
asen 1 got examples of «form of paraynosia conuttating 
verbat paracowsias the patent put fs thamb on tt 
Tmouth when asked lo pee his ule Ranger 1a bis eft 
feu! The word heard no longer evokes the eotrespond= 
ing arsocations, bot, x does not damage the eppro 
pte key of the eo-ondioative Keyboard, i may yot 
[5 pitta le wench pete be ung oa eae 
fi taernel tl aged apes pe sole hol 
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reach the part of the keyboard where thet key occurn 
tnd act on i neighbours caming sualogous ractons, 
Sometimes one word ir taken for ancther word whi 
sounds the same and bette: knows j and this i only 
the exaggeration of a normal Gc, the popular seximiar 
tion of the lee uscat with the more sual, involving 
linguistic delormations which are very often notced 

"Vechaldeafnem iv sls sonore paried by the inexpacy 
to evake, according to the sense, the auditory image of 
the coresponding word If tie caorder te looted, 
tpeech may remain correct: but we fequenty Sbrerve 
Phenomena of parapbesa, duc othe sbucner of wudtry 
fontrol, and perhaps preparation of speech by suditory 
vocation. Certainly, te such cases, the form of 
thought, more or leas kinzathetic or auditory, should 
Biny some part though this in dhe aboeron of adequate 
preliminary knowinge ofthe pxsent, may be dificult 
Toesablch. Ta fac, spit of verbal deafness, para 
fame patients may perceive tir errors and torect 
thom, takiog we of lamented impressions; and 
there aro peraphasie patients who, withost wufering 
Irom verbal deatnons, do not pereeive them 

‘Verbal dcafoess, ab auch, fs therefore a factor which 
favours paraphasis, the mechanism of which can be due 
to diavactons, phomic disorters or associative or ine 
tellectaal dioerbances, bats ot svSSciat to procion 
itand has not the necessary coanechon with te 

Tf, boweres, sudinory contol Is not abolutely in 
Ainpensable forthe aroculaton of word beewsse of che 
par which may be played by Kinzsthetc contol~and 
In this connection, patents deaf ftom birth who have 
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learned to speak furnish 2 conclusive exarpleit seems 
‘to be absolutely indispensable for singing, for he giving 
ut of sounds of regular tonality: musical deafness 
makes slagmg without false nots impossible, 

The graduated melody of lenguage—which is not as 
1 rule affected in verbal deafness, but ws lacking us deaf 
mutes—perhaps aaeds an avduery control which does 
ot seem (0 be connected with verbal audwion, There 
is here, among Europeans, a form of cumcry, of ex- 
pression of feekag. But when, as in Clnnese, the word 
requires for is verbal specsfiesson and for #8 symbolic 
value x toaa] utterasce of a certain kind, we may 
‘wooder whether pure verbal deafness would or would 
not mvolve disocders of speseh from the point of 
ff this essenually verhal molody. We lack, 1 this 
‘connection, analysed observations of aphasia among 
the Chinese, and fori, abservations of that clinical 
rarity, pure verbel deafness. 
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In certain cases even it x possible that comprehension 
‘comes about normally throughs the bring 

OCelemencs of the audstory co-ordination centre in con- 
nection with the visual centre. 

“Thu is certainly not s universal fact, since there are 
18 few casce of pice vertal deafness, "But it 
duggested that the ranty of these cases results 
{rom this process of viaual camprebension and. perhaps 
‘also of phemic or graphic interpremtion, fy scans 0f 
auditory representation: if the later were made 1m- 
‘pomsible by an Injury © its co-ordmation centre, reading 
{tae could no ionger occur. 

It is probable, Bowever, that the principal reason for 
the association of verbal blindsess aud verbal deufness 
lieu ta the proximity ofthe co-rdisation centres, and in 
‘the topography of the arterial ictigation, the utwal eit 
culatory diorders adecting at the same time Doth 
co-rthaating areas. Moreover, this association 50 
rovolves deeper disorders, us we shall sce when we 
come ta consider Werucke's aphasia, Like verbal 
Geafness, which afecis the least knows languages 
before it Dears on the mother tongue, partial alexio 
also prevents, at fires, the comprehension of complete 
phrases, oc of verbs in their grammatical form, with 
ood and tense. The prominent words are recogmreed 
and the pauent guesses aod constructs a mataing out 
of these words, 

‘The comprchension of words—and espocully of the 
words mast often read—outlasts the recogritin of 
syllables and lewers with persons who have had great 
praction in reading.* 

The inerarchy of disonters according to the degree 
of verbal blindaess is very reguinr: bat there are also 
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partial and arregular injuriee duc to the fact that cortn 
‘keys only of the coordinative keyboard, or certain parts 
‘of the Keyboard, are destroyed Or warped. ‘There will 
be certain words which are not read, or numbers only, 
OF only a customary langvage. Musical blindness—che 
inability to comprehend musical signe—whch wovally 
accompanies verbal bhadness, may be dietict from it 

‘Verbal blindness may be one aspect of a more x 
tended psychic blindaess.* Jn ordinary oxzes, symbols 
(playing cards, a fag, ete) are recognized, and objects 
sre correctly named, And this fact shows the special= 
twation of recogaition of graphic signs, the chstinet 
seat and the vulucrability of the co-ordination centre 
involved. 

But, us we have alteady said, m very rave curlosity 
imay cecur, ac opteal aphasia without verbal blindness, 
fan incapacity to name objects, un spite of recngesuon and 
‘correct wae. We have hove a fact which corresponds 12 
the wolated Incapacity to repeat speech heard thaught 
comprehension 18 preserved. or such 2 divorder to 
appear, we require on ue ose hand the breaking of 8 
single association bundie—an ths ease a bundle linking 
to the verbel co-ordination centres the gnostc co-ondina- 
tion ceotre serving af a relay rn the reegnibon of 
common objects — without festua of the vestre uself, 
for if this were affected there would be complete 
‘poyehie blindness ; and at the same time a daordet of 
tention, impairing recognition, 1m the effort to got 
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the name, so that i cosld not be indirectly found by 
the play of intellectual associations which constitute 
recognition. 

'AS Ia incomplete verbal deafness, we Gequently find 
In incomplete verbal badness, or paragaosia a verbal 
“pacanopain,” or paraletias one word is taken for 
fuother and understood wrongly. Generally the error 
‘is connected with an analogy of form~a more unval 
wont being subststed for the word realy seen'—bet 

"9 consected with the (act chat disorders 
(ofthe keys of the kayboard or of the association. path 
involve confusion, ao that, io the same part of the 
teybound, neighbouring keys of analogous significance 
tare brought into action by the reading. 

‘We cited above, as an examplo of auditory para- 
{go0m, the patine who put bie thumb ia bie mouth 
‘When asked 19 put bis Lite Singer io bis le ear. This 
patient also exhibued parslesia. Given the writen 
order: "Gee up and go round the table,” he would 
[getup and close the drawer of the able. 

"We shall not return io these connections between 
verbal blindsese and agraphia, or to the influence of 
‘visual images in wring’; these Images are nat neces- 
sary, since the bhad may learn to write by kinetic 
and tactile means. But the control of vision, which 1s 
mporant for the realization of automatlses,* remaing 


2 Tha anche cae of ti emgpennen of w neon moma, Ta 
‘apd dings i el dm gee taken ft 2 ow ta 

‘Hon stona conan poise Roseman sal sopra ple cma. 
the andy "a Satna pies ace ee af Manse ae 
fase XXXIX) sho when dng mi te weed maw fife ew hl 


























1a tad ea cpy 2 pl topes fend re cre 
scat an hn aw ole heiplage pacman ty ephown ad 
‘Seonpta vata Nndnen she der wae eet bad ne Ghee 
(Spans rie wey ee ates fe Mn noe tars one 
(roland aurerwniay Gf Co Mele wed A High “Lena ot 
‘dow chabert tse Tapp” Pe wf, Apes, 
as we oe 


‘THE MECHANISHS OF LANGUAGE 199 


useful in preventing peragrapbis or the orthographle 
ferore sometimes found in the writing of educated 

ta aGiected with verbal blindness and preserving 
graphic automatism intact the impossibility of re-read: 
ing prevents comections. But the normal individual 
‘who does not re-read is Kable co make similar mustakes, 








3. The Problem of Kmnaithet Co-erdinatim Centres 


‘As we have already shown, there can be no doubt 
‘About the existence of kanmstheuc images corresponding 
{o the articulation of words That these representations 
fof movements may play & rile in spoech, but that this 

ot indispensable, and, in particular, that there 









‘hich we have adduced. 

ut whether there is « verbal coordination ceatre 
which ensures a cenaln autonomy to kinesthetn images 
of language as well as to visual and audnory images, 
fn an Intricate problem and one which 1 by 80 means 
solved. 

Let us assume that in certain very limited lesions 
there may be suppression of verbal kinesthetic images 
without articulatory anesthesia; the Kiaasthetic evor 
cation of words would thes be impaswble through the 
‘assoctation paths and the impressions fet during speech 
‘would not by themselves be suficient for compression 
But these disturbances would not be mamfest, even 
thought were carcied an solely by the ad of kinesthetic 
images of words; and this certainly does not offen 
‘occur, since audvory images always play some part; 
it would be enough to speaic one's thought a whisper, 
fand ta hear it, for all dulBculey to vamsh. And, on 
the other hand, we do net in practice recognize worde 
‘by the sensations of ovr cen aruculaton: we hear 
then. 

‘Thus this dicorder, i it sccurred, might well nat be 
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noticed by the patient and might remain uninowa. 
‘And in particular, the probable proximity of the kinas- 
thetic co-ordination centre and of the phemic eo-ordina- 





don centre would make i¢ very difficult for the former to 
beinyured without the ater being affected. 

in actual fact, there is no evidence af pura verbal 
Kinetic anesthesia. But in the case of Salox, che 






fa? words were carectly pronounced 
although 1 was never possible to krow is. advance 
whether they would be, as their representanye kinetle 
evocation did not occur.* 

Moreover, from the fact of the partial assor 
aphemra and froa: the lass of the power of imagining the 
aartculation of words;* we muy infer a centre of verbal 
Kinseatbetic co-ordination, ix close convection with the 
phemic corordination centre, but without the confusson 
involved {n dhe inadmissible iden of a movor image 
found 1 the text-books, 

Sensory impressions and representations of move- 
‘ment certainly have « considerable mffuence on motor 
execution : when a chuld learas to ute its limbs, che 
success of an act becomes associated with certain 
mmsthetic impressions which will be sod later ¢0 
direct the repetition of that act. And kinesthetic 
evocation hat a sirong tendesey, as a result of clone 
association, to Provoke motor obyectivation. 
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But, with speech, auditory sensations also ootat in 
the normal case—kamesthesia alone, wher the temporary 
id of isormsion, goversing ‘articalson In. 120 
educated deafmute—aod the surcese of the verbal ect 
‘becomes axsociced nat only with impressions of artcsla- 
Mion and of phonation, but also with sound-impresslons 
‘And at we have said, with regard «5 singing, the 
acditory impression, unstded, 1 dehcate enough to 
censure eficive control. So’ sn avditivoxinaathetle 
‘group tends 1 be farmed for motor regulation. Auditory 
Fepresentation ends to provoke articulation and kine 
thetic representation, jus a the later arouses movement 
and is wradiated fm an audwory "acho of thowght™;! 
and finally, epeech gives rac tokinasthetic und auditory 
Impressions atthe sane me. 

1m, then, normal that “internal speed,’ the eves 

words, should generally occur 

Kinesthete form, often with the cutie of 
ariiculation, and a sashed predorivance on the BUdHONy 
forthe kinwsthens ade; aruealation, the outline of the 
‘oto objectivation, admeting uf many degrees 

‘The audirvokinaathetic group w Rural so com- 
pact and the reciprocal evocation is proce eth buch 
force that t15 dificult to analyse impressions and th 
dificulty of analyst appears when we inerrogate anyone 
Iffecaed with verbal hallucinations: be Bears the vorcen 
whieh speak to ben, he hears the words distmety, Dit 
these vores are Iocalied ia hus Ghroat or hs chest.* 
‘There are kramstionc wmpreswons, usvally renforred 
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by 4 real outlive of anticolaton, 23 the apparatus of the 
Phonmtician can prove—with the habitual focalsation 
‘of these impreasions—and at che same time a Gint and 
Fdistinet anditory echo ; or there isan auditory evo: 
lon which involves phemic repeStion and, in any came, 
Ainssthetc representation ; or guia w phemic auto- 
rmatam will give rise to the auditive-kismethetic group. 
‘When feelings, delicious ideas and powerful beefs are 
{gafted on t0 thase automatisns, it 3 very él for 
the questioner co sbtarn dissocrations whic’ permlt an 
accurate estimate of the sbare of the various elements 
fn the hallucinatory complex unless there isan extreraely 
marked predominance. Tis dificulty Is a common 
chnical observatoo. 

To sum up, it soome that in spite of the absence, 
in pathological experimene—which are crude and of 
limited range—of any satisfactory lsolabon of a ayn 
drome oorresponding to the injury of a single kines 
‘thetic co-ordination centre, there i & vecbal relay tation 
for the impressions of articulation: and we may speak 
<mulways in the dynamic sense—of autonomous verbal 
Janmsthenc images, analogous 1 audsiory or visual 
Jimages, but by no means exsential for apeeeh, which 
depends on the phemic coordination centre ; tm any 
‘ase we shail na longer ule of preudo ‘motor images? 
combining sensibility and movement 12 one paradoxical 
entity? 
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Werks! Thought and Wernichés Aphacia 

‘Though itis of primary sesportance for peycho-physio 
fogical analysis io throw light on discedere beanog 
olely, or with a maried predominacce, on any special 
‘coordinative apparatus, this mot sa im clinical treat 
ment, for most eases which present themselves are very 
similar complexes and generally have a very clear 
pathological sigraficance. In this respect Pictre Mari’s 
classification af aphaniag is in complem harmony with 
current practice. He distinguishes trve aphasia, Wer 
nicke’s aphasia (Deyerine's sensory aphasia) anartheia 
(aphema) which he does not regard a5 an aphasia, and 
Broca’s aphasia (or Wernicia’s aphasia plus anarthna) 
‘corresponding to Dejenae’s total aphasia, 

‘Aphasia 12 the common state accompanying right 
hemiplegia 1a general, and conser in a lack of 
comprehension of language in alk forms, with no dite 
turbance of elocution, but with parephasia, or rather 
Jargonophasia, that is to say an incomprebensible 
verbalism. 

1 these eaves it stheintallectual function of language 
that is affected, and not sensory reception or r6tor 
realization, Though the dental of pure verbal Dindness 
‘or verbal deafness ts not yusted,thels elimination from 
the category of aphassa, for the same reason an im che 
‘cane of apbemia, would cerainly be posmble, if by 
debiitlon we were to reserve the term ‘aphasia’ for 
Agorders of tha intellectual function of language. 

‘Bat what is this function? 

In the education of the chuld, a certata auditory im- 
prostion acquires sigavficance through the realisation 
Of well-known procemes such give nse to conditioned 
refteres. the word or the phrase arouses the expectation, 
(of an agreeable or dicagreeable event, with which ic hag 
frequently bese astocated in expenence, and so 2t 
involves feelings and imagee—by evocation of the 
event in quemson and the circumstances which happen 















eres), 
“excuse me") 
» influence on the outcome, 
favourable or praventive. 

‘With the progress of science, associations (mnemonic 
evocation, affective impressioa, adopton of attitudes 
‘and preparation for reactions) multiply with a constantly 
increasing rapidity: ax & result of the relations which 
fave established between all experiences they increase 
fn geomesncal progression Except for a few ex- 
pressions whose sigaifcation becomes powerfully 
utomatized, and which are in constant relation with 
wrticular events involving the same renction (the: 
‘Good morsing, how do you do?-Quite well thank 
you and how are you?"), the xasccaucns aroused by 
language are determined by a host of past and present 
factors (eavironment, previous conversation, nature 
fof dominant preoccupations, etc.) so that the same 
word ean be understood in very diferent ways, can, 
that 18 to say, acouse quite difereat feelings, astitudes 
‘and mnemonic evooations according 10 the Individual 
fand che occasion. 

The functioning of the nervous appantus which 

direction of associations requires not only 
the intogricy of the centre of senscey co-ordi 
the importance of which we have shown, but thet of 
the whole group of associauen clreuits whsch connect 
‘thi contre wth the affective ares, with the motor cantres 
and motor co-ordination centres, mth all the sensory 
‘areas whare the concrete mnemonic evocations oor, 
‘and fiually which connect a given element vith various 
‘others of the same ceatre. 

‘This sotalty of antociations which are provoked and 
which may continse for a loog ume—each affective, 
‘motor oF sensory evocation being 2 siarkng-point for 
‘ew associations which enter into competison ot are 
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combined this whole, which comstistes the process 
of thought, may. be ratsed, especially in cultivated 
individvale who have emoyed 4 well-developed verbal 
‘education and experience of words, with a curked pre 
dominance in the sphere of language’ the evoeations 
sowed by « word may be especully verbal smages, 
‘whieh arouse others, and thought ill thea be concermed 
Almost excluswely with internal sperch. It woul seam 
that in the peoceas thought ends to lase ia biologral 
charactenste of preparation for more or 138 difecen= 
Usted action—the vellex comstitvting, the immediate 
tctionmand becomes a selaufictent process, an end 
and 20 Jooger only 4 means.) Talking t0 ones, 
indeed, is regarded by Pierce Jentt as the charactenstic 
(eatace of paycveat activity ® 

‘In realy, language, no leas than the concrete voc 
tions for which words are often simply substitutes, muy 
constitute ap anticipated representation of posible 
experiences, cconomining these experiences, and tus 
preparing, fromm greater distance nod am more round 
bout ways, the adapted reactions. Nor must it be 
forgotten that in social Mfe Taogvage wae 18 8 form 
of action, perbaps the most wmporiant form im modern 
tvitaation, and that raueraal speech 3 thea 1 longer 
dan indirect and symbolic representavon, but rather & 
diroct presentation of experience: the orator dieking 
‘of bis spec, tha professor thilvag of fs6 lecture, the 
titer ‘thmking of ba vovel, even dhe philosopher 
thinking of Bis theory, are eeaty wing and prepara 
tn advance their soca acon. Iti possible chat th 
preparation is not followed by these itself dhe complete 
{ealzaion, m speech or wnting, but iis pone the Jess 
tel Eine nee eee Be Se ee Ne Pea 
SQDEUT oy Tan ken a aban pee gr 

lar gee 
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‘true that the purpose of the thought was to produce it ja 
a suuable and satisfactory form. 

Internal speech, which may serve for the preparation 
of biological activity, in the strugele with the physical 
‘and living environsuent, (s the essential inetrument by 
which we peepare for social sccivny, in relation to che 
‘complex environment constituted by society. 

Uf incaraal gpeech can serve for dreams as wall 19 
concrete iaagisation, itis during states of repose, in 
‘which the mental funcnosing i out of onder, when the 
complex of tendencies which constitates the biological 
fund social personality is relaxed and aa longer serves 
to dizect and check with the necessary force. And ia 
thys case thought coatinues to imagine experiences, but 
without any utitanan direction, in mere play-activity, 
in spite of the finalistic view implied by the Freudian 
theory. 

Starting from words and coding in words, interoal 
speecl, where it's not complicated by other forms of 
thought, develops in the cerebral area next to the 
reoeptive co-ordination centres ; for bere can be found 
‘poy corresponding to these words and able to eneure 
us paychteal realization, sis affective evocation, through 
cuon on 4 ecnsory, auditory, kinesthetic or visual 
area, with the menial habits mbich make thia or that 
type of evocation habitually predominate." 

‘The mulliphety of the centres of sensory coordina 
‘Son enables us 80 understand that the ssolated injury 
fof one of them may allow internal spesch to per- 
fist, although the suduary centre, which is the fir 
to be trained, is almost always the most troublesome 
0 lone. 

But it will be realized that if all the centres of 
sensory 0-ordinetion were simultaneously lacking, 

2 Unallparpet create entsed abe an rlaed Themes lt 
sme tn or he err aeons an! sage Da jee 
‘Sing 0 wenupna od vagy ke when we wa tle tee 
‘ey tecty seme rah cnn, a ge 2 fo, 
ee tion tr nght engh amend ete fe eng. 
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verbal thought would be deprived of any support 
Bd would te sogaanbies dina 

‘And even wuthout injery to these centres, or If the 
injury is farther complicated by some disturbacer of 
the network of verbal essoemtions which connects diese 
‘etaures with one anether and interconnetts the lements 
of eack, and which forma x staring pomt for the pata 
that act on the affccuve ares, or On the concrete e40 
‘ations, or on the sotor areai~ the limes tre tangle, 
‘verbal thougint is thereby rendeced impossible and 
speech, when 1 is. preserved (on consequence of the 
_iotor co-ordination centre remaizing intact) becomes i 
coberent, without Wrecton and without conto), cacept 
for a few automatisins dircedy produced by the per 
ception of events, and not requiring roundabout ways 
of thought 

‘This is exactly what occurs quite fequently im Wer- 
nicks’ aphasia, where there &inry to the assocatve 
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‘mechasism, the intellectual function of language, a= 
Pierre Marie has well insisted ; so chat we cannot call 
this aphasia “sensory. 

‘What exactly 18 the injury ta che fnueltigence in an 
‘phasic patient of the usuaf éype? 

If we mean by intelhgeace 2 cortain quality of mental 

ig veracay, readinces of adaptation, etc, this 

‘quality may be preserved ia non-verbal astociative 
funcuoning, which 13 all that remains in the case of 
the uneducated deaf-muse and 
say, with Dejerine and Biisgog that dhe mteligence ix 
ot affected, and that there is no dementia) weakening, 
But frequently also the cersbral injury involves diffuse 
manifestations and « genera) smilecrual weakening, 
which rm not at all surprising, though it in not con- 
itioned by the aphasia® 

Bus, if we designate as Intellgence, quantitatively, 
the totality of mental fencuoning,* it is evident that 
‘the suppression of verbal thought involves a defect, 
selatively very wmpontant among culcvated indwwiduald 
Tending a complex social fife the uneduosted person 
from thin point of rew is defective. 

‘The noo-verbal thought of the uneducatod deaf-mute 
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1s, however, biology & Boman type of thos 
hich profs from the Broad somcatee eapurs of 
the bean of man and fem an apicce pariaery 
Aoveloped 2 prot By expecance, in proporuon tx 
deatmute is aot menully defeat, ‘The inition of 
Stas and. gesture al involve a cera, pol 
tehaviou, songs i only camenary, 

“The non-veroa! shoagtt of the cliated phasic 
patient wl perbap be Bilogialy Yess rch than that 
ha Gafcmste, aca i samy ave arophied fe part 
‘oder the inwenge of the entrmose Ceveiopne et 
wert thoughe; fe wil be sooully more complex on 
Ee other band) because, tani 2 language, eran 
tmore abil atutudes and reacion tave been hard, 
srticn hare become awsomate or at leat frend or 
iRagunge, and which wll pero Feshngs and ten- 
Maneca are refced and extended and they continue 
to govern conduct, lng thew own Mie even when 
Sepewed of te verbal mot which wad hecenay Tor 
their original development. 

Morsorer, she apa paint in hit sade of ie, 
ig acts and i all is Beaviout may seem Bilogliy 

ed wolly Sora. But he hax nevertheless ured 
tn vnquestonatie foun, fr be no longer baw any chance 
undergoing fcher odvSeasonsof aon of 
Se reacung tm his orn aw a tector in evluton and 

















ogres 

Tie lacks even the power of usieg such instru- 
menta as ate furmshed by the socmi ermronment 
find serve both for the stabulizauon and the de 
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physical and animate esviroement; samely, logic, 
lence, ta? 

‘Actions and attinades persist, governed by feelings 
and umdencie due to philosophical speeslason, scent 
fic revere, and moral judgments, ether personal or, 
more probably, derived, but the potsibibty of again 
faking up such speculation, research or erica, of 
of borromng fou others, 1 almort altogether lost. 
Concrete discoveries may ail be made ut calculation 
and expecially algebra, which requires symbols, and 
abserct developments’ based on. concepes plying 
verbal chains, all become impossible, From verbal 
tdlucaton, however, there may remain certain affective 
levadinions® boat coscrese images and gearares, which 
have been assgoated with abstract words (Rtherland, 
love, eta}, and which preserve the meaning and eves 
the use of the concepts expressed by theas wordt 
‘Thace are, too, non-verbal concepts ia the case of the 
swncducated deaf-mote, andthe diecence between verbal 
tnd non-verbal dhought +s ane of degree of complexity 
rather than of kind; this complexity is, howev 
{ndispensabia forthe progres of collective instrument 
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om, the pereting of loglal and sense machinery 

‘There is, then, an the case of che aphanc patient, an 
undeniable mtellectual defies, but wi 
reserva i 
vivacity and intellectaal versatility ; and this deficit 
winch affects symbolic thought, bears above all of 
the socal form of thought, without thereby affecung, 
stequired social behaviour. which is governed by feel= 
Ings and tendencias that are connected with a different 
cerebral area, a5-ve shall se later. 

‘To sum up, aphasia is due to a lesion—difuse, more 
fof fess complete, and more or less suscepalle of retro> 
cession (compressive hanmorehages ceabsorbed without 
leaving definite lesions) ~ im the sphero of verbal 
thought! 

In the apbasun kaown as tamnemc’ there: 
functional disorder, which gues Beyond thy 
Involves not so much am injury to dhe asuscition paths 
themsclves asa deficiency of nervous impulse, If wands 
tre not fousd, if comprehension is slow, and sf vvocae 
tuan does not occur readily, iis because the smpul it 
iasuffcrent to overflow the dams, w overcome the resst- 
ces encountered and ta affect the nevnanes with & 
definite heterochsonism ; 1m true aphawa thr telephonic 
Ihara are mixed and ungled, and there m only cao 
phony and chaos; ia amaesc aphesta, contention 
may be rendered impossible because from ane stanon 
to the other nothing: heanl, or only certain easy 
‘separately, owing to tho Ink of « sufficient 
‘current on the lime. The amnene phenomenon alana tt 

1 Tan so-ihatencrinytet b mich nwo se may 
‘date nh evans tense report omc 
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‘he uaory co'ndae sot Sok te rome seein tae 
Senco macy mcrae oe San pera op ot 
{Soke amsomtve ne of ei Goaht ws eng Pn ae 
Seen, madee tyes whan avopclaveny ut tne 

sg se tench et > em La spas amen” Se 
‘Masons eo ar Rin, Pre Meo Pe 5-849 th 



































ara ‘THE VERBAL FUNCTION 


Jn operation ia thls last case, x functional disorder of 
sssociation ; in aphasia, there is = specifc lesion bear- 
ing on the area of the association paths invalved ia 
‘verbal thought 





9 Head's Attempt at Anaiptts 


Since aphasia appears ax an intellectual disturbance 
of language, ts varioss degrees, pardoularly during 
functional recovery, when, for example, x bemormhage 
is absorbed, fliow the Sverarchy of the verbal fanction, 
and the poycho-pathological data may bo usefully com 
pared wih tmguistc dava, such ag emerge expecially 
from the imporast work of Mille sad. his pupil 
Vendsyis.* Pick had already attempted thie in dhe 
fiest part, which is all dat ies speared, of his work 
‘on the ‘Agrammatisa’® characteried by ‘pidgin’ 
language of the "telegraphic style’, x yextaposiion of 
invariable words, fackig sutieies of frm and syntax, 
and limited 1 the ewesiial pomitive form of word. 




















phrases." 
But Head, while he seems to go even further than 
Pierre Marie—denying sensory or motor aphatias, 





eliminating aearthna, and seemg in aphasia only af 
injury to symbolic tought" — endeavours to analyse 
the later into sore elementary fucuaney wich can ba 
Isolated, i localized cereal lesions, as be bas already 
steemped to analyse the fuzctions of sensory bought. 

Head is very couasderare of the claisw of scence, 
A hig work proves, aod is mot contest with clinical 
schemata, which azo all that is neceseary Tor 2 

* oe some come tage ie ama dean ct 
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practice, He sobmitted aphasic patients duting the 
‘ar to series of tes, aifonting an opportunity for ax 
analysis of verbal and general behaviou 
Analysis has lad hiss to distinguish four forms of apham 
which may appear esther 12 an almost pure sate, ot In 
combination, with one or ocher predomisating.* 

To these four forms he grees the names, ‘verbal,’ 
‘nominal,’ eyneactical,’ and “ semantic’ aphana. 

‘Verbal aphasia is characternzad by a defect in the 
Jormanon of words: evocation is dificult, vocabulary 
Timited, and snunciation slow ard halting ; the sare 
defect occurs in wnting. Spelling 13 defective, "There 
is difficulty m reading, owing to a incapacity to recall 
4 Tong seres of words. Numbers are leas affected. 
‘When an ecunciauom is ancorrect dhe patient perceives 
it Jokes are well understood whether set out 19 print 
cor ro pictures. Drawing is accurate and also card 
playing. 

Tn nominal aphasia it the comprahenson of hr moval 
‘wale of words and syebots in guneral which ws defective 
and consequently their use 15 hampered, Reading 
very difficult, spelling and writing are much aflected, 
and copying tn freehand is impassrble. Complex arders 
are executed sath difficulry. Thoogh qumeraion ie 
‘null poonble, calculation m0 longer 80, the sgofice 
‘ance of numbers being lost. The appreciation of on- 
value is defecive. The pavent can no longer play 
ands, but can sometimes sill play draughts of chess 

‘Syatacueal aphasia is chacactoned by pexgomphasia. 
‘The arneslation and the rhythm of the phrase are 
dofective and grammatical incahermnce +4 complete. 
Reading is poss(ble, but not verbal formulation Wnting, 
although leas affected, also shows a slight tendency to 
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‘words and phrases 1 lost. Separately, each word or 
each demil of a drawing can be understood, but the 
‘general significance escapes: an act 1s executed upon 
‘command, though the purpase of it i not understood. 
Reading and writing are possible as well as numerauoe, 
the correst use of numbers} but the appreciation of 
arithmetical processes is defecuve, There is no capacity 
to play cards correctly, and jokes, written or depicted, 
are rately understood. "A geaeral conception eansot be 
formulated, bue detaila can be enomerated, 

"To sum up: for Head the mental activity of formula 

symbohe expression implies a high degree of 
integration, and its disturbances cannot be limited 10 
defecta of spocch, reading, or writing which are not 
iméwvidualued peyebic fonctions. It includes cortical 
sand subcortical mechanisms, whose precomisanoe in 
ccortain areas of one ofthe cerebral hemispheres expining 
the appearance of apbatic drsturbaaces as a resull of 
timited lesions of the bral. 

Ifthe lemon speciaily afecta the area of the ascending 
convolutions we get verbal aphasi: the patient has 
AifBculyy sn finding the vorbal forms necessary for the 
‘expression of his thought If the temporal lobe is 
particularly aGected, the result is jargonophasia and 
syntactic phase. Finally, 2 lesion situated between 
the postenteal fissure and the occiprtal Jobe disturbs 
the appreciation of sigaificanon: when st 1s only a 
rmattar of verbal signification (nominal aphasia) it is 
the use of words that os impaired; when the gencral 
sigmficauon i more disturbed (semantic aphasia) the 
comprehension of logical conceptions lacking? 

Head's atempt ak analysts 18 very interesting, and 
the igolauon of fuzctioas, which anght be separately 
of Weny Tek,“ Spc und Caebn Lamar," Sram 2985, 
XLVI pe S050 De ten foe uy ne vet mya man 
Stow de ident mae deed ovat teal or etna 
anata ft norton, bat eat De oer ep 
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abolished, according t0 the seat of the lesion, wasld be 
of great ionportance. Unforuunately the types of dia- 
order ave soil msuficiently clear and acem to be very 
complex. ‘They are groupe of disturbances presenting 
such considerable madinduat differences that we art 
‘emptad to suppase thatthe four functions are erther 10° 
many o toe few. 

‘The last type is related to 2 very difluse sntlloctual 
sstarhazce, a weakenmmg ofthe most complex assucrative 
functions, ‘The first two would imply 2 predominance 
wither in expression of in comprehension, and aze, in 
‘short, very like the old types of aphasia with a motor oF 
sensory predominance. The jargonophasic type—which 

‘often wsgocvated with others—evidently vavolves. 
iuordar which attracts attenbon wad enables st to be 
Individualvaed ; st would be essentially the equivalent 
of ¢agrammatians.” 

What, in any case, particalarty emerges from thi 
whole group of studies 5 the celation of an mury to 
muted terporo-panetorscerpital area, in the loft beain, 
‘with disturbances of aommal or semantic ommprehension, 
that 43 10 say with the most characterite duturbance 
of symbolic thought, winch rm man, the speaker, 36 
feucntially verbal thougt. 

Experimenta os aphasics open the way to a finer 
analyss—paychological and cercbrulognal—ofeymbualic 
thoughs, chanke to the mtabve of Head, the value 
fof whieh cannot be too strangly emphasited. 
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THE PROBLEM OF VERBAL LOCALIZA- 
TION AND APHASIA 


Ir ina very widespread opinion, but one whichis none 
the less entirely inaccurate, that one of the cerebral 
logatications relative to language can be maintained 
today. Though diarest views are opposed to the 
old “Goes, there are unquestionable axtomo-patbo- 
logical face in evidenon of localisation, which, though 
leas exact dun we might wish, w much more se tas 
czruia writers would bave us bebe. 

"To begin wis, we Kevow that ia the great majority 
of cases, the lesions which iavolve disorders of speech 
land Tanguage are those of the Jeft hemisphere, and 
{nyores to the let brao during the war have ovce 
rare fully demonstrated this. Moreover, aplasia iy 
most ofa accompanied by right bemiplepa. Theca 
fare, however, individual differences, and there ace 
Prope who from the pout of view of language are 
erebrally right-handed; and i has frequently bees 
observed that lefthanded people, whose motor pre- 
dominance is governed by the right hermuphere, and 
‘who are consequently cerebrally night-handed for move- 
iments of the Band, are also coebally oghvbanded 
for language. 

‘But the connection i not neceasary, and cases have 
been observed, chough in very care exceptions, where 
pbasa was produced by a lesion of the ngbt hems 
aphere among night-banded people, with a motor pre- 
dominance of the left femisphere, or indeed where 
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aphasia was produced by the lesion of the [eft hes 
‘aphare among lef-handed people? 

In any case the fancuan of language i= connected 
asymmetrically with the ntegnay of one of the cerebral 
hhemiapbrcres alone,and that of self mpliee aloealeation 

Gn the second place, u ean be stated that aphemia on 
the one hand, asd Wernicke's aphasia on the other, us 
Pletre Marie alsa maintained, are condivoned hy lesion 
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Gampanson of the climeal data has extabinhed the Gut 
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tuclous of the striate body, and the caustrus) ; in the 
second cam, the lesion extends throughont Wernicke's 
zone at the confueace of the three lobes, tamporal, 
parical and occipital 

The legend of the filsre of locaKzation follows quite 
simply if we free the anatomical problem trom pay ho 
logtal theories fom the fact thet Broca's centre, the 
foot of the third froatal, consdered ax the seat of the 
lesion peculiar to aphemia, has Decome discredited and 
4S eliminated from Pieme Mane’s quadniateral, which 
tops at ths poine, 

‘But whether the lesion of apbersia should be exactly 
At the foot of the thied frontal or » litle farther on— 
he errors of the various authors being explained by 
the frequency of the concomtant degeneruion of Broo 
area from arterial ernboism which in che neighbour- 
hood of the Assure of Sylvivs saually causes aphasia 
‘hardly afects the notion of localization, AB a marer 
Of fact, Pierre Marie not very defi, for, hee x wise 
inician, he objects to theoretical coostructions and 
Premature hypotheses. 

‘Although & tentacee theory of aphemia— desige 
fated by the term ‘anacthra’—as a simple dhfioulty 
of aricilation, has doubless scered compatible with 
injuries ofthe subcortical centres, auch as te Lenticular 
smucleus (though such a theory has never been expressly 
formulated}, what appears to be easential in the ange 
quadilateral 1s the region of the intula, which in a 
sense forms the prolongation of the base of the thind 
frontal, without any precise Iizuaton, together with 
individual ranations forthe devision ofthe arebncctone 

‘And, though we can a0 longer admit that aphesia 
results eo the fose of motor umages of words, deposited 
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42 the cetis of tho cortex, but must suppose that docu 
‘Hon depends oa a motot coordination ccotre, we are 
‘Justified in iocaining tus cevtte 12 the regwon of the 
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insula inthe immedute eeighourkoad of Brocas 
ceatte and peshaps impioging more oF less on it. In 
any cass, there is a cereal area tm the ante 
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of ane hemisphere, nearly always the left, che exact 

iim of which are not established, but whase integrity 
in mesestary to elovution, regarded 43 an independent 
function, 

On the other hand, the intellectual function of 
tanguage which is injured in ordinary Weraicke's 
aphasia is conditioned by the functional integrity af 
1 carebral area in the sama hemisphere, sinusted further 
‘back and including the ares enveloping the postenor 
part of the fissure of Sylvius (lower parsetal convolu- 

(on as far os the lim of the oexpital, first temporal 
sand part ofthe second in the posterior region). 

‘Here we have the area of verbal thought. 90 dhat thin 
form of thought has an ansiomical seat, and Pierre 
‘Mane’s conception, 30 far (rom being the weapon 
faguinst all localizing cheones which some have tried 
to make it, rather involves an exsentally locals 
prinaple mich as is required by the facts themselv 
since verbal Incelyence necessiates, in his opinion, 
thn integrity of a very Wenited area. 

But, on this view, the area is envisaged 5 a single 
whole, with no distocition of sensory verbal centres 
which condition auditory or visual comprebension and 
ace injured separately in vorbal dex‘neas and verbal 
blindness respectively. 

‘The area of verbal thought would lie between the 
common centres of sensory reception, audhtory in the 
‘temporal area and visual ia the ooripital, though 
‘without inctudiog them. 

But, as we have seen, there are cases of pure verbal 
bilndseas of which the war Jesions provided further 
examples, as Pierre Mare has recognized,’ and even 
cases of pure verbal dexfness. Here the Insions are 
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Gifferent and are found at tha opposite Hints of Wer- 
‘icke's sone : in verba) blindness they are loextad either 
fn the cortex or in the white matter, at the limts of the 
‘occipital tobe towards the region of the angular gycus 
jn verbal deafnens, in the middle of tbc temporal area. 
Limited aseas, therefore, eerainly exist sm the sphere 
of verbal though, corresponding tm centres of sensory 
‘coordination the exstence’ of which i required both 
by clinical tacts and by paycho-plysiofogieat analysis, 
It is imposeible to deuermine precisely the hits of 
these centres. Does the angular gyrus which wan 
rogarded as the seat of visual images of words (and 
‘might be the relay stata ensuring the dynamic. 
‘corordination whereby images are produced, but whith 
probably plays a rile especially io the corordieation 
‘of raotor reflexes of visual engin} really correspond 
to this funcuon, as Drjerme would have us beteve? 
tig tll umpossible 10 grve a definite answer, Dut 1 
ig perhaps ia the occipital lobe siself, om the lower 








ternal surface, o& perhaps ve the angular gyrus," in 
any case fairly close to tt, that we shvald look for the 
fcemiee of visual coordination (mpled buth by rapid 
reading and by the evocation of verbal visual repre 
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sentations (hence the inexactiude of the term alexia, 
‘which Plerre Marie and bis pupils prefer for theoretical 

‘The centre of auditory co-ordination for the sampre 
henson of specch and the evocation of auditory repre- 
sentanons is located ia the temporal lobe, though we 
‘ean neuher delimit it very precisely nor determine ats 
relations to the auditory receptive ares, about whch, 
tunkika the occipital visual ares, relatively Inte ie 
knows. 

‘As forthe probable centr of kinmstheticco-ordination, 
which may be placed between the temporal auditory 
‘entra and the motor ares, the absence of sufficiently 
clear clinical data does not is yet allow localisation, 1a 
the proper sense of the word. 

‘Aphemta, like apraxia, is connected with an inguty 
‘ the mechanism of motor co-ortsmation, and this 
mechanism has a cerebral seat which we can place 
Almost exactly, The centre of graphic co-ordination 
‘where the lesion of agraphla is located ip situated at 
the edge of the base of the second frontal and the 
Ascending froatal, at the level of the incito-motor centres, 
{for the hand. 

‘The other forms of apraxia depend on analogous but 
ess complex mechaaitms, tbe seat of which we have 
not yet been able (0 determine with certainty, or even 
approxmatcly; we only koow that it must also be 
Ought as a rule i the left hemisphere, and that it may 
‘be fousd nauther ia the cecipical area vor in the temporal 
‘but only in the frontapancal. Vague though 2 stil is, 
this fit approximate localization 1s already @ consider 
able achievement. 

‘Sumilarly agvotias, leases af perceptive comprehen 
sion for common objects are connected ith lesions of 
fone hemisphere only, nearly always the left: though 
occiptial lesioas give hemanopsias, right or left accord. 
ing to the hemesphere damaged, we sull somerisies find 
‘vigual agzosias wich right bemlanopeias, is spe of the 
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Preservation of macular vision, at we have already 
pointed out, Verbal blindness ‘teelf, x more limited 
agnotia, coincidas nearly always with thes same right 
‘bemianopsia. A lesios which involves functional loss 
of the mechanism of verual visual co-ordination may, in 
fact, extead to che occipital area of direct reception, of 
especally affect the zadiations which being the visual 
impulses to thus ocepital ares, tadiations which pans 
under Wericke's sone and enter thus area. an the 
infea-structure of the angular gyrus 

‘Wa know ezough then to assume, on anatomical 
grounds and without acy ucaginary construcbons, the 
existence of Homted cerebral aveas corresponding. to 
the sensory or motor coordinating functions plied 
‘by paycho-physological analysis—the exitence, that 
Into say, of real c-erdination entre. 

‘We also know enough to affirm that round the co 
ordination centres of verbal reception thore eatends a 
‘associative urea* which condsvons verbal thought. ‘The 
co-ordination centres are the points of myeruun through 
‘which sensory impressions act and from which concrete 
fevocations start: they are the supports without which 
the entire structure crumbles, and all vorba) functioning, 
‘becomes impoamble bat this funciomng exnnot oon 
nue, even though the cvordinaton contres roman 
ntact, af the assoeanon paths get confounded by a 
lesion that injures the area of verbal thought af 2 
whole. 

‘So long asthe associations which arise from the other 
sensory impressions, fechngr, atitodes, ett remain 
posable, noo-verbal thought, winch 1 cooditwocd by 
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the other association paths as a whole—wich peculiar 
forms linked also to fimited areas'—may continue nor- 
ally, of functional disorders, resulting from the 
pathological accident which produced the aphasia, do 
ot extend to the entire brais. 

"And the progress of our keowledge of necvout 
functioning allows us ta conceive of the part played by 
the relay stations throughout this dymamle mental 
ayatem, by that aeuronic symtonuzation whoxe mechanism 
‘wn outlined above (see Chap. V. of Part IL). 

Ta reality, our anatome-physalogical conception of 
inguage and thought is gradually improving, gaining 

‘exactness what it may lose am apparent precision. 

‘We must renounce—as previously for the redirection 
of neurones by amcrbusc—the sdea of three or four 
reservoir of images, patnted in blue or red on diagram 
fof the bran, bat this does not mean that we must 
renounce the Joealtaation of the real functions which 
Ihave taken the place of the entities with which the 
localizers of earlier times worked. 

{need not greatly surprise us that our attention to 
scientific exactitude does not give us mare precision, 
for some of tha chief reasocs can roadily be indicated : 

‘Ta begin with, we find ourselves dealing with rough 
and geneaally difuse Injures, in exaord:natily com- 
plexand delicate mechanisms involving complex clinical 
states; we cannot experiment, and it ig to the unhappy 
‘accidents of putholagy alone that we owe the possibility 
‘of extending cur knowledge of the lesional processes 
‘due to vascular disorders (embolism and hemorrhage), 
which depend on the distribution of the arteries and do 
aot oblige ws by limiting themselves to amall areas 
‘vith autonomous fonctions. The wounds and injuries 
cauved by projecties during the war—generally also 
complicated by tarmacrhages and vasculat disturbasoes 
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tie microscopic averdow dus to concussion, gave cise 
to disturbances less ondivary though sufieiently tom 
Pies. But m only a few cases could asafomical 






Again, functional analysis generally rem 
sudisventary and limited to the needs of the chnic} 
while the great majority of the available 
examinations are also very madequate, Loca 
uve besa established accordieg io the morphology 
of the convotutions, which have no necessary conmec- 
tion with the functional arees: vey correspotd to the 
fell atructures which the eytoarchrctonic of the Brain 
thas iegua to exablsh, and which often cover afferent 
onvolations 

‘Another new dificult esin he indvedon!varabibty 
which is possible in psyeho-physcal mechan, and 
which 1s Beyond doubt cosstitational : cerebrally nght- 
tnd fefehanded iadsvidualy provide an obvious expe 
‘of this, Toe eytoarchutectonie shows that the relations 
fof (usctonal reas with « morphologual appearance 
‘ary greatly wath the iedividoa, a0 that any judgreent 
‘based on the appearance of the convolution —hich 
sare already 90 vanable—is suspect. Finally Mostler 
‘han emphasized the exaordinary vanabilty of artis! 





























distebution, of the vascular dieusoot asd chanaels, 
‘particular in the arcs of the fissure of Sylviw, which 
resulta in great differences ia the complexity of leony 





for an atieria] embolus of « given trunk, acvordioy w 


‘the topographical type. z 

‘Adtd to this the great dulficatty that we fee!—especially 
when we have not been able (0 follow their evulution 
for long—in distinguishing disorders duc to a true, 
fSrremediable, irreversible destruction, tom funcional 
‘ones, due to distant causes and sometimes lasang, which, 
when the retracessioa occurs, prevest our sssgning, 
to the anatomeal arez that corresponds to thes: 
@ metabolism more or less adieced by insuficeot 
irrigation, compression, infamaation, etc), 0 soy 
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othing of the teverberstions of 
partially affected cireaite* 

Fuaally, considerable diMicsities of interpretation are 
involved by the lusctional equivalence of the complete 
lualation of a centre through interruption of all ste 
sociation paths and the destruction of this centre 
iagolf, separately, ag contrasted with the very great 
tifference i the appearance of lesions which are 
ited to the white mater in the one case and may be 
‘more oc lesa limited to the grey matter of the corux 
in the other, Interminable discussion may arise, for 
example, as to the significance of the angular gyrus 
in verbal blindness or of the bast of the second frostal 
in agraphia, not to mention the fact that » complete 
(oF partial intecruptoa of a great association bundle 
with a determined function (oceipitofrontal, occipito- 
‘temporal, etc), can occur at very different points of 
‘ts extant with hike results, 

‘There even appears to be the possibility, an certain 
‘eases, though obmously much more rarely than is 

jupposed, of functonal recovery through the aubstitur 
tion (of one hemuspere for the other, for example, in 
‘praxic oF gnosic co-ordisation) of other cerebral areas, 
‘where a given functional area may be reconsututed. 

Considenng ovr difieslies, thes, st is no mean 
achievement to have succeeded in limiting, even if 
somewhat vaguely, the areas in which certain centres 
‘am found or through which great aseociation paths 
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Pass, such ab those which condiuon verbal thought, 
‘And we mus noe expect rapid progress' But the 
fessentiala are cectainly thers, and that mufices to provide, 
12 geseral conception, until more detailed snvestiga 
tion leads to more sauslactory revuls. ‘There 8 af 
‘unquestionable correspondance between determined 
fuoetions and deSnite cerebral areas, and though the 
localeations may at oar ume have seemed more precion 
they have never been mote fraily grounded. Thus 
‘conclusion Is (nevitable for all wha are acquainted with 
the facta and are honest with themselves. 
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THE AFFECTIVE REGULATION OF 
MENTAL LIFE 


ITS ROLE AND MECHANISM 





Cnarran 1 


THE IDEA OF LIBERATION OF 
ENERGY AND ‘INTEREST’ 


‘Tux study of the cembral associauve mechanisms on 
which the processes of peresption and the forms of 
thought depend dows mot exhaust the problem of mental 
acti 

‘The dymamic standpoint of evolutigsary blolugy, 
Which dominatas contemporary prychology, demands 
that we should accupy ourselves with the sctual opera 
luan of these mechamems. When we consider mental 
functioning in action, evan ascaming that we ksow all 
the groups of neurones riplicated 1n 2 given proces, 
wwe auill have to determine what causes Unv prowess 
‘aod on what energy it dzaws. There 1s a quantitatee 
Aspect in mental acton sven as a whole, wrth whnch 
the reqarkable work of Perre Janet 1% connected, 
‘And this quantsatve aspect tvoives computed dow 
tintions 

Mental acteviey is a function of am expenditure of 
nervous energy, each aurone furnishing, af: consumes 
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call reserves, a procest of excition capable of stimu 
lating, in other neurones, expenditures of their own 
which in hee wen require « sew using vp of reserves 
Whether the reserves are exhausted, a io the last 
stages of ineniton, when the nervous elements cam no 
looger borrow from the other tngues af te organism 
and when coma vets in; or whether the cbeceal pro 
duction of nervous energy i suddenly rendered im 
Possible, through x stoppage of the citculation oF 2 
suppression of oxygen, ey which involves the ime 
mediate diaippearance of the cerebral functions the 
highest showing themanives to be the most deliate: 
Jn both cases, mental functioning us abolished through 
‘lack of the hecessary energy. 

If there ina slghe deficiency a the energie prooenves 
‘only the most castly meatal activities become ime 
possible, the complex ayethetic fanctions, constructive 
‘thought and efors of atenton, while the automatisms 
continue 10 work correctly, in mates of fxigue, de 
creased oxygenation, paral anemia, ec, 

But in the absence of any apparent organic cause of 
rodifcatin in nervous mebalism, considerable varia- 
‘ons un the level of mental acivity and of woeduet may 
Doe noticed, and these have beea systemaveally analysed 
by Pierre Janez” Dificult acnone requiring consider 
able expendnuce of energy will be possible at some 
ssoments and impenuible at others." This 19 perhaps 
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connected in eran eases, wt te existence freee 
St evergy which arm noe reoewed sacs nal Oe 
tamed” Hut nat ley and Tea eestant fakin for 
tora individaain the tence wil rent fos toe 
fice that there in'n ibersUon uf oergy © given 
tmoment wb enter dove ot oxcar tal or ocet 
Set gresty redo sate at cer sets. Tn ont 
‘ie, there iss gate of thonghtsenranen fading ta 
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Of tae hapsard schon of asocauve tomate cod 
trernal sumslaon--e somtacag of mua tery 
{a the other ome, charles une oct of enantio 
the thought beng inreaad td applied to 4 di 
atest so iat ie cas be the nutee of eel voc 
Hons in virtue of some "mater: by whch energy & 
Mee 

"Wt we cll ‘inreat’ w ths very phesotenon 
ef the ibaa onerous energy, wc ohows tlt 
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Sitray meatal ctviy toward he passing mises 

In Joruenlay, the erat f ergy echoed under 
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(a the low degrees of depressive grief, is unequally 
canaliaed in many directions. 

"We cannot imagine meatal fuoctloning ax the out- 
come af the passive operation of association chains 
more or less modified by external stimuli, or by dh 
remults of certain motor reactions to which they giv 
ine, ‘This functioning in that of an organism with a 
reactive power of its own, which appears ia what me 
fall the tendenciag. The associative instrument 

1d for the need of life which abeye congenital 
pls, dicected by deep allctive impresnans.. ‘Thought 
pProviden means of action which ray appear as secondary 
eds; nevertheless, the true ecds of action arise not 
{rom the neo-mental incellectuel area but from the 
‘affective or paleo-mental area, which a biologically 
more primitive, and should be sharply Gtnguiahed 
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AFFECTIVE REGULATION IN 
BIOLOGY 





i the mumplest knows orgustams that have not evolved, 
fn the vegelal directon, we fied positive or negailve 
reactions 1m face of external exctiauons, and it mught 
tbe supposed that Hf these excwatons sunted Use maerest 
‘of the Living Deing, tine would be the chance euteome 
‘of repeated selection. But we find an aptiude for 
profiting by expenence, the formation, fur wearopl, 
(of negative feacuon im the presence of mucuous 
aukmull, Just 43 vf the prodoction of = drmyyrecabie 
affective impression had mvolved the reversal of an 
Initial reflex attude. 

Tinfusona whieh ingest grains of carmine with there 
alimentary particles, soon come to refuse them. 

‘And the fact 9 ail! more clearly emphasired when wa 
are dealing with more complicated organism An 
fant which leape dows from a platform where 1¢ has 

imprisoned, in onder to reqain sts nist, wall 
definitely refuse to do so if ooce it has fallen into 
vinegar (Van der Heyde). A laard which has bitten 
a worm of offensive odour refuses thenceforward to 
touch smilar worms. 

‘On the other Band, other expercnoes—which may 
accordingly be qualied a3 agreeable—sroase in the 
future 2 positive interes, 40 endeavour to peat them. 

Hekaviour 1s found 10 be governed by general 
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teodencies whence is derived adapution to ciccum- 
stazces and to dhiflrent sors of environment, The 
hereditary equipment of refiares and of instinctsthose 
complicated seflexes which Rabaud often suoceeded in 
separating Into their more simple constituents'—under= 
goes, thanks to the play of these affective teudeacies, 
modifications which many facts prove to be heredi 
tanly transmissible, in spite of statements to the con 
trary which are the outcome of faith in fashionable 
doctrines 

‘The mechamsm of modification rests in the Srat 
place upon a“ physiological seiection of actions" by 
the method of tral and ercor in Jennings! sense. 

‘At acertain stage of svototion, an asaoontive registm- 
(ton of the experience occurs, allowing the appeariace 
of what Yerkes calls "weatve behaviour": and ance 
(hese experiences may be evoked without being realized, 
there may be an economy of inal and gropiag. Intell 
‘gence then macifess itself us a  technque of attempts 
{2¢ reaction,” to use Claparbde's expression, By means 
fof the intellect as an instrament, st substitutes for 
elementary anticipation, by an assocmtive transference 
which seems to be the primitive form of adaptation, « 
sepreseotative adaptation," true prevision. 

Reasoning, the most perfect cecheical form of this 
and of process, consists essentially 1m foreseaing & 
sesult and thus doing wnithost some expentsce whose 
beginning and end we ceconsitute on the basis of what 
we have already acquired. 

‘But the intelleccual mstrument, with its meckamoal 
automatians and it own elaborations, accomplishes 
‘the aims of an accvity directed by the tendencies, and 



































association of ideas, and is the operation of mnemonic 
processes. 

The way in which felings and tendencies enter sm0 
he processes of arsotion, and even into all logeal 
processes, aa been subyscied to a. most :nierestog 
Analysis by Rignaro? Ie Ribots ‘aflectve. lowe’ 
the role of the felimgs is evident, but all logie has wn 
Aceive characier, for Uhough one rece of reasosing 
my, taken in isolation, correspond to an unallectual 
Aviomatum by cosformag 10.4 general model, an 
Acquired sonal wchnique, a saccesion of etsunings— 
thar is to say, « genuine thought process —w always 
ovecned by tendencies which have thet sotelletual 
Soanterpart 10 what ave called “judgements of vale,” 
swkich are atthe Beginning of all acuvny 

‘Aflecuve processesand uisocative procenes at closely 
inermingied, and, in the fogher emtions, very com- 
plex muallerual data mingle wth affective impressions 
the tendencies subdivide and mulipiy os fonewiony of 
1a richer and ncher experesee, whieh all the richer 
Deemuse over and above the coageotl equipment of 
fnatinet and. his own personal aequistions, elied 
‘an receives by education a résumé of socal experience 
Tndreideally acquired but of collecive organ. 

However complieated they may be for pxycholognal 
aealysis, the teadencies are voneted at their Dray 

jolagial foundason with eppettion and aversion, 
whieh form the gresict obsacies to a mechamsnt 
‘explanation of hie, and which gre the vials an 
opportunity of begging the question by asking an 
appeal to a very convement ently 
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In any case, whecher or aot we sock 10 explain 
them by reducing them to something else, che durective 
tandencies af uctivicy and of organic behaviour are 
data which cannot be soglected in the study of mental 
functoning. 


Crarren IE 


THE PHYSIOLOGY OF THE AFFECTIVE 
LIFE 


AC‘srvaL! mammal, that is to say x mamenal aubject 
‘anly 10 the contro!’ of the spinal centres, has na 
spontaneity it exhibats reflex mochaniams which may, 
‘ba somewhat complicated, Dut sts sclivity is governed 
cenurely by external stilt. 

On the other hand, a dog or a cat, even when entirely 
deprived of the association area, the cerebral cortex, 
will, #€ the functions of the paleo-encepbalon, and In 
particular the thalames, resiain intact, behave an a 
coordinated manner; like an indovidut! obedient to 
tendencies, Thos Dusser de Bazenne's dececebrate cat 
‘ralked about spontaneously, was successful, although 
‘had, in avoiding ebstacies, could even, 90 Tong a tt 
pomessed its olfactory Jaber, seeie out, find and take 
{is food —without of course berag able to eapruce it— 
lay down on a rug sear the stove, refused absolutely 
to eat meat soaked with quinine (like the decorbeate 
dog of Zeliony)}! and reacted 10 painful stumult by 
hreats, mews and growls of anger, asd by Might, like 
the decerebrate monkeys of Karplus and Kreid, crying 
‘out from paint An anescephalie child makes the same 
[gvimaces, when given a Intier solution to taste, 25 does 
+ normal new-born baby.” 
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Though toe ‘thalamic’ animal lacks the capacity 
‘of appropriate reaction, the delicate perception of 
events, che plastic adaptation of response and the 
appeal to memories of earlier experiences, it has stilt 
the general direction of an sctinty wich seeks agree: 
table impressions and tres to avoad painful impressions, 








1 19 Henson seca of the Wain (Dabur) showing 
the "haan suey the emote eae (e) of te sina Bay 
tnd she optic alarm (2) 


Moreover, Goits even sttributed to his decerebeate 
dog hate, atuachment and the maternal and sexual 
instincts. 

To the higher verrbrates, the sphere of affective 
regulation, the paleo-mental area, 1s localized in the 
‘centres at tbe base ofthe ram, 1x the paleo-encepbalon, 
‘while the associative votellectzal, or neo-mental, area, 
tons ior saat in the cantees of the cerebral cortex, im 
the neo-encephalos, 
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‘These data are in (ull agreement with Head's! gentzal 
dixinctions, outlined above, according to which sensory 
‘excitations produce at the level of the cortex delicate 
‘and differentiated perceptive reactions, and at the level 
Of the thalamus, unqualified affective reactions. 
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reverbaratian and become the object of intellectual 
cexpericnce—uniike the senses specialized for knowledge 
of the extemal world, auch as sight, which only have 
1 greatly ceduced immediate affective reactivity, smell 
tating an intermediaze position. 

‘The rie of the thaisesss mn emotional expeession and 
in afectve mimicry has loog been known. But ithan 
‘een regarded only as a ceotre of expressive co-ordina 
tion usually acung usder the influence of cortical 
stimulation (Bechterew). 

‘An emotion arising in the higher mental sphere 
‘would be translated by appropriaie gestures and att 
fudes, through the key-bourd of thalamic expression. 
‘And ‘when he fiods manifestations of anger in 
Mocerebrate asia, Sherrington regards them as 
pieudoralfectve reflexrs.”" There would be a reflex 
response released by the cae mechamém ax in the 
‘ane of any retiex of the spinal dog. 

‘When, by stimulating not tbe thalasrus waelf but tbe 
adjacost ganghon, the caudate sucleus which belongs 
to the ariate body, the floor of the forebrain, the 
telenoophalon of which the cortex 1s the rvof, Pagano 
obtains all the manifestations of anger or offer accord 
ing to the sem of the exctatson,* the objection 18 raised 
that the existence of efiecuve reecuons does mot prove 
{hat the scat ofthe phenomena of emonon is eub-cortica 
Af the mame rescsions azo obtained 12 the case of as 
aazioual deprived of its cortex (Pagan), this 1s taken 
as proof that they ace pseudonliective in character ; 
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Hf cot (Gemelli), this 15 said w prove that afiedive 
Phenomena have a cortical sext, secondary to the aby 
‘cortical exesatio 

‘We have here the same discustion a= sro when 
Shernngtos showed that an *apemhersaed’ dog, that 
in to say a dog deprived, by sechon of the spinal cord 
and certain cranial cerves, of all relations between the 
‘braim and the viscera, exhibwed the same emotions and 
the same affective reactions as a normal dag. Advocates 
of & peripheral theory of the emotions, of the Lange 
‘ype, object thar Shernngtoa's dogs had still the wuto- 
‘matte misery of aflectrity, but ao longer feltemouone. 

This objection was raised with better yustifeatioa 
aguinat the affective manfestations obtained by exc 
‘ution of the caudate muclus in apembeused doy 
(Gemetti 

But af we proceed on the subjective ground of an 
animal's consciouy ieapressions, when we cannot even 
‘ay for certain whether 3t ss capable of eon 
at all, the discussion 19 as wan a8 st in antec 

‘The facts show thar thalamic acuity nuff to govern 
the general behaviour of an orgamam, aa fanctia of 
certain tendencies, with affective regulation, and that 
thus the automatic rexciocs of fear, anger and satisfac 
‘ton take ther place in a complex which has real 
affective value.* 
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An external stimulus which brings the tendencies 
into play aet only provokes defisite reactions and more 
cr leas appropriate reflexes, but also produces general 





‘The alfective interest aroused by the stisulation is 
sbown by a general liberation of secvous energy, 
partially canalized io certain preferential racts. Un 
Tike the refler, 2 parts) response of Limied duestion 
with a welldetned mechanism, the affective respoase 
involves + comparatively persistent total activity." And 

in the normal organism, a lage part of this activi 
‘takes place in the association area. Menta! functioning, 
is powerfully aroused by the affective reaction which 1s 
registered, in connection with pecooptons, images and. 
ideas, in the forms of a particular mapreasion, xctimest 
oF emotion, accordiog to our paychologzea! tereinolony. 
But ag « matter of fact, it seems that the character 
of Femation’ belongs to alfective smpreasions intense 
‘coough t involve em axcessive liberation of nervous 
‘nergy, which is no loager confined even to the rane 
forcement of the adapted reactions, but extends beyond 
the nervous reaction tracts, according +9 Laproque,! and 
{Involves various reanfesiasoas of actwvity, not only in 
the form of motor aguatos, as in exuberance of Joy, 
‘but inthe fore of orgasue, vaceral, secretory and othe 
modifcations. Exciter or iahiitory reucbons are thus 
releaged, which accelerate or retard the heart, dilate or 
contract the peripheral veasis and so cauee bluthing OF 
paleness, arrest. gastric secretion, increase sweating, 
Sahvasion and lachrymal secretion, cause intestinal 
‘and coli, relax the sphincters, dilate the 
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AIL these emotional reactions, for which childish 
sxplazations have been sought is terme of purpose, 
“appear wo be exaggerated consequences of the funds. 
imental phezomenaa of alecunty, the liberation af 
nervous energy {* they seact im cher am by theit 
cotneathenc reverberation on the afecuve arta, pro- 
longing the emotional reaction and they penetrate 
into the assocation azea and contribute t0 fora the 
val complex rgiatered is our experiance as emt, 

the specie characteristics of 307, ear, Or anger, 
volving different onentations of the activity of the 
orgamiam asx whole. 

‘A penpheral excitation, such as sweet perfume or a 
sudden burn, will arouse a response (om the thalamno- 
sHriate? allective centre, which wall be vironger the 
Absence. the conical inhibition that normaly iflvenees 
Aicentzes of immediate response, to the advantage of 
Slabocated reactions. But with even more efficacy an 
fesccianve represestation of a pereeption, with as the 
heating of good or bad ews, a pleasant ut an un 
pleasant gh, wil arouse the aectve mechani 
‘whose eects willbe felt bots on all the Hower nervous 
fenizes and on the cortical area reli, on thought 

‘Were it reduced to the affective are, the ucxani 
would be deprived oa the one haed ofall the pezeepave 
And representative sources of emotion, that m 10 say 
of almost all res yources 10 the case of an, und, 09 
the other, of the remediate sntellecual revererations 
Of the emovonal ceacuon, a0 well as the uirect fe 
‘erberatoas dur to subsequent organ modifications 
‘vould be deprived ofthe keowiedge of Sieallecive state, 
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Cuarren 1V 


THE DATA OF APPECTIVE 
PATHOLOGY 


are wolated diatarbances ofthe affenive are 
pinta italy with evace of aonized exasperation 
uch as we find fo cases of caumign, where the 2750 
Tpiticte bres have aroused exeden ym the comes 
Zt the hase af the bram, ot in ent of the thal 
Sysdromes; the sates of anger which are frguent 
in epinpice,thowgh they may conantote rnlstet ay 
Aroma voc an were obwerved. m_corain cates aor 
‘rar teumain, and vhoch appear ty be connected, 1m 
Huntington's chorea with xt ongry the bul RDG 
has and those very common states of eraety, ‘anaety 
neuron,’ which are atrbuted By Frevdhant a a co 
fit of texcal tendencies 

Bur 1m memal doordere affctre putholony ste 
plays a considerable part: and though long neglected 
In four of mcliectza drordern twat webabshiated 
by Pierre Janet and then gloried by Freud. 

1m daning win the exakatwn of manacs and thor 
Incoherent agraion, ve must not ook for the mechantsm 
of thar digordecs im the sphere of anrocation. 
Janet soe bare the fect of an excessive fibration of 
nergy tor the avaiable paych “tenon.” wich 
Solves agration and waste m lower forma of activity, 
while, the * potential of acton were higher, an 
geal quantity of erated actonty would produce corm 
Plex actions, a: 8 high level of attention, and seperor 

Tr ght also be held that in the case of excessive 
ischurgus, the Deckasiome of iehibivon buch ae 
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necessary for the higher forms of mental functioning 
are overcome by too powerful excitations, in « dynama- 
genic form, characteristic of joy; and in fact, in the 
‘ase of serious people, news produenve of violent joy 
sometimes Involves temporary agitation, with an fo- 
capacity to attend, and produces childish and incoherent 
actions, very like « minor maniscal attack. 

‘Whatever may be the truth with regard to chia ime 
portant question of mechanism, it is certain that the 
‘origin of these disorders should be sought in the regu- 
ation of nervous activity and of the expenditure of 
‘energy, that is to aay in the affective sphere. 

‘True melancholia —in $9 far as it ws aot a mere 
depression due to diminution of activity, or to wearie 
ness after excessive expenditure, of which the repeated 
‘emotions of the war, which absorbed 20 much enetgy, 
provided countless examples—might appear to be a 
specific inverse inguty, an excessive expenditure, directed 
‘eapecially into the tracts of inhibition and arrest, but 
alto capable of appearing a8 an anxiety agitation. 

In most of the obsessions, a3 already appears in 
Preree Janet's penetrating analysis, which  prycho- 
‘enalyu with sts syteemaue deformations has cononued, 
the afecuve injury i at the root of the sntellectual 
disorder. 

‘And the analysis of many cases of madness leads us 
to make 4 divequilibration of tendencies the cause of 
thoae disorders of the reatoning faculties, 20 many 
examples of which ate provided in normal cases by 























alfetive log. in Ribot's sense (Rigsano's intentional 
reaganiog")- 
Finally, it fe the complete extnetion of affecvity 
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is rendered impossible thrangh inca 
hherence and complete lack of edaptation of conducts 
and this mental impotence is often found where the 
associative functions are Intact, and where only directive 
unity 1s lacking. We see here what can happen when, 
1 cortical function is no longer controlled by the area 
of the affective impressions that ragulates dhe tendencies, 
when the avtomatisms are released without purpane and 
sysiemavration, whea absolute indilerence reigns, and 
thereis neither disgust,'nor thame,nor pain norjoy. The 
dementia seams more profound than when the intellectual 
mechanisms are faching, and when tendencies regulate 
ing a certain biological and social activity sull persist 

Govermng the hugber mental sctivity—which reacts 
upon inthe affective atea, where the biclogioal uaity 
of the organism? xs co-ordinated, 1s 1m close connection 
‘ot only with the whole mtegrative fervous systers, 
Ihut also with the entre system of organic hfe. The 
reverberations of the syrpatbetse including in this the 
* paranympathetics, make themsolves felt with ao extreme 
vlolenos. | And chemical acuons the secretory influences, 
tuansrouted through the vascular tract, alko exercise an 
rarganie direction of tendencies, and thereby of mental 
ife asa whole, 

‘Though cariain tose acvons result in the excrtavon 
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of the coca! area, producing for exampie hallscloa~ 
tions of sight of touch, hare are some which maniiat 
a very active induence on affectivity, Like adrenalin, 
hich produces, {a's eSceaty strong dose, a sate of 
Inrieyy{Marafon), or chloride of S-retranydronapsthy- 
limine, wileh produces im the eat ab the symptom 
of the’ mom viola mgs, even wher the animal W 
‘apesthetized’ (Etliost), or hyoscine, w! ‘Suppresses, 
senual desi and cermin eamnoes which praduce an 
impression of euphona, ets; and all thee affective 
tnodiations quickly led to innletua jstBeation. 

‘Adrenalin, seereted by the sopewsenaly,w pechaps 
tn ageat of emotonal reverberation, 1m any cane, We 
kaow that hormones, prodoced hy anteral secretions 
poured into the ciceulatios, att pecially to awaken 
for ealm tendencies and thus to govern the conduct of 
fan onanism, and sodtrecly orientate all ts imtlictual 
sein 

‘The genital hormones, at puberty, awaken the in- 
sxincts, enliven the emotions, and involve Iiberatons 
cof energy, and 90 play an essential part in the mental 
Wie of the adolesrc To tear absenen, the proeipal 
centre of intellectual actnty is extinguished the 
fericic emotions ae eflacd, the dinmerested tene 
dencien grow weak and dsippear. Sooal astomansos 
fand acquired babi, sill eany 2 releate, may pers 
but impulas ae lacking? 
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Péiard has shown in the case of cocks the curious 
revertale which the ablation or graftisg of the male 





‘We know that che fgatare of the vas deferens in 
tae ease of old dogs or old ras sulices to give them 
2 new vigour, = renewed nervous sctivty and the 
tendencies of Youth: the Indullerenoe af the old animal 
ives place to susceptibility in the mate, to eaze in the 
toilet, and to « desire for the chase (Stench). 

‘Then, too, there w5 the ‘suprarenal viliy” of gids 
affected! with a tumour of the adresals, resulag fa a 
complete sexual inversion, pmyctucal aswell xx physical, 
‘with all the masculine charactenses and tastes 

‘The maternal instinct, which has 80 greatan influence 
fon conduct and thoaght, § also governed by organic 
factors. “Rabaul hus Semoasvaned » development of 
maternal Jove 1a mee at x ceria stage of pregnancy, 
Ader infiences which are obviously fumoral.! 

‘These powerfal orgame actions exter the thalamos 
steate affective area, im close connection withthe vege 
tare Iie, and through thos they exercise an wfuenen 
fon the neowmental area, and on intllectual associatioos. 

‘We ahall, therefore, ft! to understand the coral 
ssechanisms of thought :f re consider them insolation; 
they must be concected with motor appkratus of 2m 
angie nate twelligence 16 a8 leatrument of ie 
which docs mot contain in wef the key to 8 own 

Te i obviously vate to ook for corvel lesions in 
‘ost cases of insannty and an many forms ol mesial 
‘Senation, an if amsociaive disorders were responsibly 
‘whereas esscataliy there Us only  d:sturbacce of the 
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tendencies, an injury to che aGfecive ares, often tuelf 
secondary to an endocrine imbalance, that ix to sy 
wan afection belonging to general pathology 

Ceruialy our knowledge of the precise mechanisms 
through which the hormones modify the chalaro-strate 
‘entres, and through which the modiScation of these 
centres reverberates is. changes of orientation of be- 
haviour, in (nfuences directing the play of cortical 

the dynamic machinery of thought, is all 

‘and very rodimeatary, Even the prycho- 
lysis of the play of feelings nd of their 
ntal activity, so long neglected, in far from 
complete, Finally, the mechanism of social sublime- 
tion through collective influences, which wre exercised 
‘on the fiercely egoistic biological tendencies of the 
oriania, and cebuts in human spirituality, has not 
yet bees fully elucidated. ‘To sum up, we can arrange 
the phesomens according to their main tines, and dhe 
progress of paycho - physiological knowledge In thi 
respect is genuine; it is owtainly calculated to encoure 
tige ua in Our further research. 



















CONCLUSION 


tw concluding this outtie, if we cast a backward glance 
it seems that thanks to converging efforts, paychology 
and physiology are being knked together with positive 
aod useful results, 

Litde by Iitle we succeed an freeing oursclves from 
the congealed concepts ef radizonat poychology, which, 
up ta the present, has rather sought to reconstruct man 
‘as be ought to be, in accordance with Ue exiencien of 
logic and morality, than to analyse hum as a datum 
Cf fact, m acenndance with the methods of the natural 
sciences. Today we generally refuse to let ourselves 
bbe hypmotizd by the insoluble problem of ornscious- 
ness, and limit ourselves. to the objective standpoont 
fof the analysis of communicable, registrable facts, by 
‘which our social hentage may be enriched. We are 
‘engaged ia constructing a science af prychology, 
dynamic in spine, whieh forms am sntcgral part of the 








‘This paychology determmncs the taws of the kuneral 
activity of organisms, im thew relations with dhe en- 
viconment. Thanks ta the marvellous and delicate 
instrument of language, bumen psychology can study 
pinute phenomena, and can penctrate imlo the details 
of an exiordinarily complex actiwity. Physology, 
fon the other hand, which addresses uself to the ner 
‘vous mechamams that produce the reactions observed 
by the psychologist, cannot reach the details. Ite 
progress is, however, enormous, since the time when 
that pioneer Gall, who bas beca so unyustly msunder- 
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stood, Imagined 2 fusion of psychology asd cerebral 
physiology.” 

‘Tae anatomical and morphological spirit, which can 
oly conceive of convolutions ox cell masses—corre 
‘sponding to the static sprit of mott of the psychologists 
fof the last century, which was susained by entities, 
images or concepts has been the source of confusion 
‘and errors which have cbscured the problem of cerebral 
Tocalization? 

In ander to understand the functioning of the brain, 
nervous funcuoss 
‘this respeet the labours of the French achoo! of Lapioque 
are of fundamental importance. Though we have not 
as yet a completely satisfying explanation of the ele- 
mentary dervous mechamsms, at least we are finely 
swore of the mar lines of this explanation. We know 
‘lao that every nervous process represents the activation 
(of a comparatively complex chain of aeurones, often 
very far removed from one another, and that thin chase, 
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CONCLUSION a3 


since It undergoes maay and various influences from 
‘other groups, cannot be isolamed without # profound 
modification of function. 

‘As there are many millions of these chains af neurones 
in the brain, we can realize how confesod must be the 
‘modifications dus to localized exestation or destruction, 
‘which, in the cass of man, who alone can be studied in 
‘suficient detail, thanks 20 langusge, are generally due 
‘only to the chance of blind natural experiments, 

‘And yet, as we have scea, these biiod experiments 
hhave yielded a rich harvest of facts. The truth 1s that 
in the cbauns of neurones constutwting functional cucu 
of thought, there are systematic groups, conm 
groups especially, which yustty the len of ‘oentres." 
‘These ccntres are entical areas where euschamsess wi 
10 distinct ble are articulated: recepuve and inciton 
sussocianve connections Wve and snestormotor 
connections ; connections of co-ordination and elabora- 
tion, perceptive and executive. The value of the facts 
obtained 16 such that paychical symptoms adroit of 
neurological diagnosis, the dageoss of lesions in 
1d sf eequired, can direct the surgeon's trypan, 

‘On the other hand, the debate mehods of histology 
support the findings of physiology, they describe the 
connecting elements, and follow the receptive and pro- 
Joctive tacts and the great association paths, and, we 
‘eas even, thanks to the degeneration produced by = 
leston of groups of Bbres, at ary one point, distingus 
the course of gwen bundles is the midst of thousands 
of others. 

While a physiologist Luke Sherriogton, and » psy- 
chologist Itke McDougall, have shows that the data 
furnished by each retina, fused into bioceular percep 
don, really Eajoy a relative sutomony 12 spite of power. 
ful unafying associations, an anatomist ke Minkowsid 
has concurrently proved shat the connecung tracts of 
each retina retain their indsndoality and Gheit inde 
pendence as far ux the ealcanne cortex, where they 
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bboth come to an end in the ares of visual reception 
Ghat contains powerful association paths found of 
‘Vieg-4'Azyz} found nowhere vise. 

Moreover phyyuology forms xn oficient supplement 
ta psychological analysis by providing evidence along 
its own ara of phenomena identical with those other 
wie made knows to us by the study of the miod” 
‘When Graham Brown shows that the prebiminary 
excitation of « point on the cortex facilitates the excita- 
ton of adjacent pornts or the immediately consecutive 
‘excitation of the same point, he is coacerned with tbe 
‘very phenomenon with which we are already familia— 
the lowering of the threshold of sensation by 2 pre 
Inminary oF simultaneously assocrated excitatian acd 
‘which ws call involuntary attenbon. The reinforce 
‘ments and ishibitons which constitute attention are 
‘very general data of neuro-phynology. 

By his method of the conditioned ceflex which has 
proved 10 fruitful, Pavlov has succeeded mn advancing 
from the physiological porst of view questions which 
seemed 10 belong essentially to the prychologueal 
domain: attenton, memory, the law of astocation, and 
renaory analysis. "Bot he regards prychology, with « 
terminology full of subjective sigmificatons, a» useless 
af not harmful, since he cannot concerve the possibility 
of an objective attiude im mental analysis, which he 
thinks as merely an effort at explanation 19 terms of 
consciousness, thas showing himself somewhat ill- 
snformed. 

‘We may certamiy adm that very valuable data ax 
to the fundamental laws of the special activity uf the 
comer, an "analysing "activity, are furnished by the 
method of the conditioned reflex, a method which does 
not mvalve the direct isoleton of the cerebral traces 
activated, and has much an common with the methods 
of training employed in acumal prychology. But it 

1 Sem 7. Jtmam, “A Ser oe Psy of Cui.” 
Joarnl G dim Poy 1, BV 5 
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fa none the less tus that this activity of the cortex, 
whose delicacy and prygise gradation Head, fcom bia 
point of view, rigatly emphasizes, can be followed in 
ita complexity only by mesa of the social instrument 
consnmted by language with its nice gradations, 
‘especially the very rch languages bequeatied to us 
by the great European cleiisations. 

‘The fundamental lame may pechaps then appear les 
clearly than un & general study.! but if these laws are 
presupposed, we can better follow their forms und 
‘Variations 19 the rich domam of verbal fractions where 
human psychology displays all its powers of analye 

‘Thus the knowledge of human mental functions— 
0 invaluable for us—will conbnue to progresn on 
(ta foundations of the neuro- physiotogy and sto. 
morphology of the beais. It will profit by the evalu: 
‘onary datn of amimal peychology, asd will utsine One 
sociological dircovenes which retrace the speci Iawe 

influences or follow the acquisition of 
‘of thought transmitted ta new generations 
‘ll, s€ will bo derived from the direct in- 
‘estigation of human behaviour. 
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